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ORIGINAL  ARTICLES 

CONSTIPATION. 
By  De  Lancet  Rochester,  M,D., 

ASSOCIATE  PROFESSOR  OF  THE   PRINCIPLES  AND   PRACTICE  OF  MEDICINE,  DNIVERSITr  OF  BUFFALO; 
ATTENDING   PHYSICIAN  AT   BUFFALO   GENERAL    HOSPITAL  AND  ERIE    COUNTY  HOSPITAL. 

As  the  physician  grows  older  in  years  and  experience,  he  is 
impressed  more  and  more  with  the  fact  that  many  of  the  dis- 
turbances of  health  from  which  people  suffer  are  due  to  the  neglect 
of  the  laws  of  health  or  an  open  violation  of  them.  The  gastro- 
intestinal tract  has  been  well  named  the  primes  vice:  the  stomach, 
intestines,  and  bowels  are  first  in  more  ways  than  one.  Besides  being 
the  first  to  receive  the  nutriment  and  to  prepare  it  for  anabolism,  they 
are  also  the  first  to  receive  the  insult  of  being  offered  for  preparation 
not  only  too  much  material,  but  also  that  which  in  and  of  itself  is 
deleterious,  and  the  first  to  be  neglected  as  an  avenue  of  excre- 
tion, since  many  neglect  the  first  call  to  evacuation  and  put  off 
to  a  more  convenient  season  the  proper  attention  to  that  function. 
Neglect  in  childhood  and  early  youth  is  the  most  common  cause 
of  habitual  constipation.  Constipation  brings  with  it  a  chain  of 
symptoms  that  are  much  more  varied  even  than  the  etiological 
factors  leading  to  constipation.  Anorexia,  nausea,  vomiting,  pain 
in  the  stomach,  persistent  and  painful  hyperchlorhydria,  nuilnutri- 
tion,  headache,  vertigo,  may  be  mentioned  as  some  of  the  more  com- 
mon symptoms  associated  with  or  dependent  upon  constipation. 

It  is  not,  however,  the  object  of  this  paper  to  present  the  many 
and  varied  symptoms  which  may  accomj)any  constipation,  and  can 
be  classed  together  as  the  result  of  intestinal  toxemia.  I  wish, 
instead,  to  cite  a  few  cases  illustrative  of  some  of  the  factors  in  the 

VOL.    144,    NO.    I. — JULY,    1912. 


2  kociikstkr:    constipation 

ctiol()<;y  of  tlic  coiKlitioii,  and,  therefore,  of  the  many  different 
phms  of  treatment  which  have  to  be  a(h)pted  to  relieve  it. 

Tlie  first  two  cases,  which  I  have  to  report,  are  two  brothers, 
ajj;e(l  eight  and  six  years  respectively.  They  had  both  been 
nnder  siz.e  when  born  and  were  bronght  up  on  cows'  milk  and 
artificial  foods,  neither  liaving  been  nursed  more  than  six  weeks 
after  birth.  Their  mother  told  me  that  they  were  both  "naturally 
constipated,"  having  had  to  take  laxatives  of  some  sort  since  early 
childhood. 

Such  a  thing  as  natural  constipation,  in  my  opinion,  does  not 
exist.  Some  reason  must  be  looked  for  as  a  cause  for  the  deficient 
evacuation.  In  childhood  such  reason  is  found  occasionally  in  some 
anatomical  malformation,  but  this  is  seldom.  The  common  cause 
is  neglect  of  the  habit  of  evacuation,  or,  even  more  commonly,  a 
wrong  diet. 

When  I  looked  over  these  boys  1  found  absolutely  no  anatomical 
deformity,  but  on  questioning  the  mother  as  to  their  habits  and 
diet,  I  found  that  the  custom  of  having  stool  at  a  special  time  of 
day  had  never  been  insisted  upon,  and  the  mother  told  me  that  she 
was  very  careful  as  to  their  diet  and  had  always  been.  I  was  away 
on  my  vacation  when  consulted  as  to  these  boys,  so  had  no  means 
of  making  careful  record  of  the  physical  findings,  weight,  urine,  etc. 
Suffice  it  to  say  that  the  only  abnormality  found  was  a  condition 
of  inanition  in  both  children.  When  the  mother  told  me  how  she 
was  feeding  them,  into  the  details  of  which  it  is  unnecessary  to 
enter,  I  was  not  surprised  at  their  physical  state.  They  were 
being  fed  on  foods  which  had  almost  no  residue,  and  they  were  not 
receiving  enough  even  of  such  food. 

To  the  joy  of  both  boys  I  increased  their  diet  considerably, 
giving  both  foods  which  had  more  food  value,  and  what  is  just  as 
important,  a  sufficient  amount  of  the  fodder  vegetables  to  produce 
enough  bulk  to  the  residue  to  stimulate  peristalsis.  I  also  pre- 
scribed the  amount  of  water  to  be  taken  daily  and  the  times  at 
which  it  should  be  taken.  I  instructed  the  mother  to  have  the  boys 
go  to  stool  at  the  same  time  each  day  and  try  to  have  a  passage. 
If  this  did  not  come  without  great  straining,  to  give  a  small  enema 
of  soaped  water  to  start  it.  I  also  ordered  that  all  laxative  medicines 
be  stopped.  After  the  third  day  the  enema  was  not  needed.  It 
is  over  a  year  since  this  advice  was  given,  and  the  boys  have  neither 
of  them  required  a  laxative  since.  I  have  several  such  cases  on 
record,  so  I  feel  sure  that  we  can  put  dow^n  as  one  of  the  chief 
etiological  factors  in  constipation,  especially  in  children,  a  lack  of 
sufficient  bulk  to  the  residue  of  the  food,  and,  as  another,  neglect 
of  the  habit  of  evacuation.  The  former  can  readily  be  supplied 
by  the  use  of  a  sufficient  amount  of  the  fodder  vegetables,  and  the 
latter  by  discipline. 

The  use  of  considerable  amounts  of  water  is  also  necessary.    The 
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water  is  l)ettcr  taken  chiefly  l)et\veen  meals,  hut  I  think  it  is  a  ^'rcat 
mistake  to  avoid  water  entirely  during  the  meal.  We  should, 
liowevt-r,  insist  on  the  thorough  eiiewinf;  of  food  hefore  it  is  swal- 
lowed, and  instruct  our  ])ati('nts  to  he  careful  not  to  wash  down 
half-chewed  food  with  drink. 

The  following  is  typical  of  quite  a  large  group,  showing  a  lack 
of  motor  power  and  a  deficiency  in  fluid  secretion.  A  woman, 
aged  al)out  thirty-five  years,  gives  a  history  of  early  chronic 
diarrhea,  which  had  heen  carefully  studied,  showing  at  that  time 
a  tendency  to  increased  motor  activity  of  the  entire  intestinal 
tract,  so  that  food  was  hurried  through  it  in  a  partially  digested 
form.  This  had  been  carefully  treated  at  the  time  by  diet  and  other 
appropriate  remedies.  Some  years  later  she  developed  a  tendency 
to  constipation,  which  was  greatly  relieved  by  manipulation  of 
the  colon  by  a  physician  in  Switzerland,  who  prescribed  for  her, 
when  she  left  him,  the  regular  use  of  small  cannon-ball  massage 
along  the  course  of  the  colon  from  the  cecum  to  the  sigmoid 
flexure.  Under  this  treatment,  kept  up  night  and  morning,  she 
remained  in  fair  condition,  but  every  now  and  then  would  have  a 
hard,  dry  stool,  which  at  times  caused  hemorrhoids. 

In  November,  1910,  she  came  under  my  direct  care.  Careful 
examination  of  the  patient  showed  moderate  anemia  of  the 
secondary  chlorotic  type,  coated  tongue,  moderate  lack  of  appetite, 
slightly  lowered  gastric  secretion,  indicanuria  quite  pronounced, 
with  a  tendency  to  superacidity  of  urine.  Her  pulse  and  tempera- 
ture were  normal;  she  was  also  a  little  under  weight.  The  only 
abnormality  upon  physical  examination  was  a  distinct  tenderness, 
but  no  mass  or  muscular  resistance  in  the  right  iliac  region. 
The  examination  of  the  stool  showed  an  abnormal  dryness  and  a 
tendency  to  the  formation  of  scybala.  Mild  laxati\'es  produced 
discomfort  only,  but  no  stool.  Cathartics  invaribly  brought 
scybala  and  dry  mucus;  a  course  of  bowel  washes  was  of  no  lasting 
benefit,  and  massage  and  exercise  did  not  give  the  benefit  which 
they  formerly  had  done.  Here  was  a  case  of  constipation,  cecal 
stasis,  producing  congestion  and  tenderness  of  the  caput  coli, 
probably  some  congestion,  and  chronic  catarrhal  inflannnation  of 
the  appendix,  due  to  deficient  fluid  in  the  colon  and  consequently 
the  stool  was  of  insufficient  bulk  to  stimulate  persistalis.  A  con- 
siderable amount  of  alkaline  water  was  prescribed,  to  be  taken 
chiefly  between  meals,  and  fodder  vegetables  were  added  to  the  diet. 
Agar  was  given  in  two  teaspoonful  doses,  twice  a  day,  with  food, 
and  a  small  dose  of  cascara  sagrada  was  given  with  each  portion 
of  the  agar.  The  diet  and  general  management  have  been  kept  up 
for  eight  months.  The  amount  of  agar  has  been  gradually  reduced, 
so  that  she  now  takes  one  teaspoonful  as  the  portion.  The  bowels 
move  regularly,  she  suft'ers  with  no  gastric  indigestion,  the  anemia 
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has  disappeared,  and  the  soreness  and  tenderness  in  the  right 
ihjic  region  can  no  longer  be  ehcited  even  npon  deep  palpation. 

Careful  examination  of  the  rectum  should  never  be  omitted 
when  looking  for  the  etiological  factors  in  chronic  constipation. 
Among  the  anatomical  conditions  there,  which  may  be  the  chief 
factor  or  one  among  several,  are  chronic  invagination  of  the  colon 
into  the  rectum,  enlargement  and  calcification  of  the  rectal  valves, 
maljiosition  of  the  uterus,  enlargement  of  the  prostate  gland, 
hemorrhoids,  cicatricial  stricture,  ])ressure  of  a  tumor  on  the  rectum 
or  the  colon.  There  are  many  other  conditions  which  may  be  found 
by  careful  examination  of  the  rectum.  I  select  those  mentioned 
because  they  have  all  come  under  m}^  observation  in  a  general 
practice.  These  cases  do  not  all  come  complaining  of  the  consti- 
pation, but  on  inquiry  the  constipation  and  consequent  auto- 
intoxication are  the  chief  factors  in  the  etiology  of  a  large  number 
of  ailments,  referred  to  other  parts  of  the  body. 

Intestinal  adhesions  act  not  frequently  as  a  cause  of  constipation. 

Ptosis  of  the  stomach  or  of  the  colon,  or  both,  is  not  infrequently 
present.  Displacement  of  the  colon  and  redundancy  of  the  large 
bowel  are  both  conditions  which  can  be  best  shown  by  the  .r-rays 
after  filling  the  colon  with  bismuth  suspension. 

I  have  two  interesting  cases  to  report  illustrative  of  this  phase 
of  the  subject. 

Mrs.  J.  E.  I{.  consulted  me  September  20,  1911,  complaining  of 
trouble  with  her  stomach,  palpitation  of  her  heart,  and  persistent 
constipation. 

Her  family  history  was  negative  except  that  her  mother  had 
died,  aged  sLxty-five  years,  of  "stomach  trouble." 

The  points  of  interest  in  her  personal  history  are  that  she  had 
had  three  miscarriages,  at  five,  three,  and  seven  months  respec- 
tively, and  that  at  the  time  of  the  last  she  had  developed  jaundice. 
Since  that  time  she  had  had  recurring  attacks  of  nausea  and 
occasional  vomiting,  and  her  bowels  had  been  persistently  con- 
stipated for  years.  She  had  pronounced  headache,  occasional 
dizziness,  ])oor  appetite,  gastric  distress  after  eating,  cardiac 
palpitation,  and  shortness  of  breath  on  exertion.  Pulse,  128, 
small  and  regular.  Blood  ])ressure,  128  mm.  Hg.  Temperature, 
98°.  She  had  lost  forty-four  pounds  in  the  seventeen  years  since 
her  attack  of  jaundice. 

By  physical  examination  the  only  abnormality  in  the  chest  was 
a  slight  dilatation  of  the  left  side  of  heart,  allowing  a  mitral  regurgi- 
tation; in  the  abdomen  there  was  tenderness  in  the  epigastrium, 
and  along  the  left  side  of  the  abdomen,  with  some  resistance  in 
the  left  iliac  region,  marked  tenderness  posteriorly  in  the  left 
lumbar  region,  and  slight  tenderness  in  the  right  hypochondrium 
in  the  region  of  the  gall-bladder.  She  was  sent  to  the  hospital  for 
further  study.    The  study  of  the  gastric  contents  and  stool  showed 


H<»(  iikstkk:    ('()\stiiv\ti(»\  5 

no  abnormality  excepting  a  sli<;lit  excess  of  niiiciis  in  racli  and  a 
tendency  toward  liypcrchlorliydria — not  very  marked,  however. 

The  j--ray  examination  showed  the  stomach  normal  in  size, 
shape,  and  position,  and  in  peristalsis;  no  sijj;n  of  newgrowth  or 
obstruction. 

The  rejjort  on  the  rest  of  the  alxlomcn  was  as  follows:  Cecum 
large  and  high;  hepatic  flexure  very  high  and  almost  in  the  median 
line,  thence  tlie  transverse  colon  dips  down  and  rises  slightly  to 
meet  the  splenic  flexure,  which  lies  relatively  low;  the  descending 
colon  is  large  and  tortuous  as  is  also  the  sigmoid  flexure.  The 
coils  of  descending  colon  and  sigmoid  flexure  were  so  large  and  so 
numerous  that  they  imdoubtedly  gave  rise  to  the  feeling  of  resist- 
ance in  the  left  iliac  region.  There  were  no  signs  of  newgrowth 
or  obstruction  excepting  as  the  unusual  position,  dilatation,  and 
tortuous  condition  of  the  colon,  in  all  its  parts,  especially  in  the 
descending  portion  and  sigmoid,  could  produce  a  stagnation  of 
the  fecal  contents,  and  so  produce  the  obstruction  to  onward 
peristalsis. 

We  had  here  an  anatomical  condition  which  could  be  relieved 
only  })y  exsection  of  a  portion  of  the  redundant  colon,  and  this  was 
determined  upon;  but  the  patient  was  in  such  poor  general  condi- 
tion that  it  was  deemed  unwise  to  attempt  any  such  heroic  measure 
until  her  strength  was  built  up,  so  three  weeks  were  spent  in  a 
course  of  bow^l  washes,  careful  diet,  gastric  lavage  when  needed, 
and  medication  directed  toward  quieting  the  nervous  system; 
no  cathartics,  were  used,  as  it  had  been  demonstrated  that  they 
did  more  harm  than  good.  Under  this  treatment,  however,  no 
advance  was  made,  instead  she  rather  lost  ground  and  was  becom- 
ing discouraged. 

I  therefore  advised  that  a  cecostomy  be  performed  and  the  colon 
regularly  flushed  from  the  caput  coli  through  the  anus. 

After  the  object  of  this  was  explained  to  the  patient,  who  was  told 
that  she  was  suffering  from  the  absorption  of  toxic  material  from  her 
bowel,  which  never  emptied  itself  entirely,  and  that  by  this  means  it 
could  be  thoroughly  cleansed,  and  that  then  she  should  be  fed  up  so 
that  later  she  could  undergo  the  more  .serious  operation,  she  gladly 
consented. 

Accordingly  on  October  21,  1911,  under  ether  anesthesia  incision 
was  made  over  the  appendix.  The  colon  was  found  very  voluminous; 
the  appendix  was  delivered  through  the  wound  and  freed  from 
mesentery;  the  wound  was  closed  with  catgut,  one  suture  through 
the  appenclix.  The  skin  was  closed  with  thread.  Then  the  appendix 
was  tied  off  about  two  inches  from  the  wound  and  fastened  to  a 
piece  of  gauze  as  anchor;  the  appendix  was  not  opened. 

Two  days  later  the  end  of  the  stump  was  opened  and  a  catheter 
introduced. 

The  next  day  the  flushings  were  begun.     All  went  well  until 
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November  1,  when  immediately  after  the  fluid  was  introduced 
througli  tlie  catheter  tlie  patient  felt  badly,  and  soon  vomited 
severely  a  large  amount  of  fluid.  It  was  evident  that  either  the 
catheter  had  been  puslied  through  the  ileocecal  valve  or  the  stream 
had  l)een  so  directed  that  the  water  was  forced  through  and  caused 
reverse  peristalsis  of  the  small  intestine. 

On  November  6  and  8  the  wound  was  enlarged  by  stretching 
with  sponge  tents. 

The  oi)eration  was  performed  by  Dr.  Roswell  Park,  assisted  by 
Dr.  E.  K.  ]\IcGuire. 

From  this  time  on  the  progress  was  rapid  and  uninterrupted. 
She  went  home  November  28,  intending  to  return  in  about  six 
months  to  have  the  colectomy  performed  if  it  were  deemed  best 
at  that  time  to  do  it. 

She  wrote  to  me  under  date  of  February  12,  1912:  "I  am  using 
the  irrigation  regularly  as  you  directed,  the  same  going  through 
every  time,  as  it  did  not  do  at  first.  The  opening  in  my  side 
gives  me  some  discomfort  if  I  am  walking  around  very  much. 
I  have  not  had  any  vomiting  spells  since  I  left  the  hospital.  I 
have  a  good  appetite  and  food  does  not  distress  my  stomach. 
I  am  gaining  in  weight  and  getting  stronger  all  the  time  and  do 
quite  a  good  deal  of  work  around  the  house." 

I  think  there  could  be  no  better  example  of  the  uselessness  of 
trying  to  treat  all  cases  of  constipation  by  either  laxatives  or 
bowel  washes,  diet,  and  massage  than  this.  Bowel  washes  were 
ineft'ective,  cathartics  worse  than  useless.  Correction  of  the  displace- 
ment of  the  bowel  by  massage,  position,  bandage  and  exercises  im- 
possible. So  far  as  1  can  see  there  was  but  one  thing  to  do,  and  that 
was  done. 

The  other  case  in  which  malposition  of  the  colon  played  the  most 
important  role  is  as  follows: 

^Irs.  F.  S.,  aged  forty-five  years,  was  sent  to  me  by  Dr.  H.  E. 
Battin,  of  Corning,  on  account  of  digestive  disturbance,  November 
18,  1911. 

Her  father  died  of  disease  of  the  heart  and  her  mother  of  chronic 
nephritis,  each  at  the  age  of  forty-six  years. 

She  gave  a  history  of  measles,  mumps,  scarlet  fever,  diphtheria 
followed  by  arthritis,  eighteen  years  ago,  rheumatism  thirteen 
years  ago,  and  again  three  years  later.  Suftered  with  stomach 
trouble  over  twenty  years  ago.  Has  two  children,  aged  twenty 
and  sixteen  years  respectively. 

Nine  years  ago  had  lacerated  perineum  repaired;  two  and  a 
half  years  ago  had  a  tumor  removed  from  the  cervix  uteri.  In 
May,  1911,  the  uterus  was  attached  to  the  anterior  abdominal 
wall.    INIenopause  occurred  in  the  preceding  February. 

Since  the  operation  in  May  she  has  been  troubled  with  digestive 
disturbance;    very  badly  since  July.     Poor  appetite,  gastric  dis- 
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tress  otu'-half  to  oik-  liour  after  cutiiit,';  oc-casioiuilly  more  pm- 
nouncvd  when  stoiiiacli  was  empty  uiul  relieved  temporarily 
by  ingestion  of  food;  bowels  have  always  been  persistently  c(tn- 
stipated  requiriii<;  Iaxati\es  every  day. 

Tlie  patient  for  the  last  three  weeks  has  been  on  a  very  restricted 
diet  and  has  practised  ^^astric  lavage  every  night  fonr  hours  after 
last  meal.  lias  not  been  benefited,  and  has  lost  cotisiderable  weight. 
Pulse,  04,  regular,  small.  Blood  pressure  108  mm.  Ilg.  Tempera- 
ture 98.2°.  Tongue  faintly  coated;  weight,  DU  pounds;  average 
before  last  May,  152  pounds.  The  exaniinati(»n  of  urine  showed 
no  abnormality  except  a  marked  amount  of  indican. 

Physical  examination  showed  no  abnormality  of  heart,  lungs, 
or  spine,  some  ptosis  of  the  stomach  and  colon  and  consicU'rable 
tenderness  in  the  epigastrium.  The  gastric  analysis  showed 
considerable  hyperchlorhydria,  some  mucus,  but  no  blood  even 
occult;  examination  of  stool  showed  no  blood  and  rather  poor 
digestion. 

Examination  by  the  .r-rays  revealed  i)tosis  of  the  transverse  colon 
with  two  very  sharp  bends  at  the  hepatic,  and  splenic  flexures  and 
that  the  ileocecal  valve  was  not  comjjctent;  no  other  pathological 
change. 

My  conclusion  was  that  she  was  suffering  from  a  pronounced 
hyperchlorhydria,  produced  reflexly  from  the  colonic  stasis,  the 
result  of  the  displaced  colon.  I  advised  careful  manii)ulation  and 
massage  of  the  abdomen  for  the  purpose  of  replacing  the  trans\'erse 
colon  and  emptying  it;  for  the  same  purposes  a  daily  bowel  wash 
of  2000  c.c.  of  boric  acid  solution  with  the  patient  in  the  knee- 
chest  position.  I  also  had  a  properly  fitting  abdominal  belt  made 
for  her  to  hold  the  abdominal  contents  in  place,  prescribed  a  diet 
and  bismuth  subcarbonate  and  light  carbonate  of  magnesia  to  be 
taken  as  a  gastric  sedative  after  meals — no  cathartics  or  laxatives 
were  used,  the  bowels  being  emptied  l)y  the  massage  and  bowel  wash. 

In  February,  1912,  in  reply  to  a  letter  of  inquiry,  Dr.  Battin 
wrote:  "She  improved  markedly  under  the  plan  of  treatment 
you  outlined  until  December  20  w^hen  she  developed  acute 
rheumatism.  She  was  removed  to  our  hospital  and  died  from 
uremia  December  29." 

The  x-Tny  work  in  each  of  these  cases  w^as  done  by  Dr.  \\.  W. 
Plummer,  to  whom  I  wish  to  make  acknowledgment  of  the  value 
of  the  pictures  in  enabling  me  to  establish  a  rational  mode  of 
procedure  in  treatment. 

I  have  another  case  to  rejiort  which  is,  in  my  experience,  unique. 
A  married  woman,  aged  about  sixty  years,  a  diahete  gras,  liad 
had  her  perineum  lacerated  into  the  rectum  in  early  married 
life.  It  was  not  operated  upon  immediately,  but  subsequently 
three  different  attempts  were  made  by  most  competent  operators 
with   failure   to   maintain   union   each    time.     I  low   long  she   had 
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sufl'tTed  from  diabetes  when  she  came  under  my  observation  I  do 
not  kn(n\',  but  it  was  for  ten  years  at  least.  Under  very  strict 
diet  the  sugar  would  disai)i)ear  from  her  urine  and  Avould  stay 
away  on  a  moderate  starch  diet  for  a  week  or  two,  but  she  would 
never  let  us  see  how  long  this  period  might  be,  for  she  would  break 
into  it  by  an  excessive  indulgence  in  chocolate  candies.  She  had 
been  constipated  for  about  thirty  years.  She  suffered  from  occa- 
sional headache  and  dizziness.  She  had  worn  glasses  for  a  number 
of  years,  but  I  was  not  satisfied  that  they  were  correct,  so  I  sent 
her  to  one  of  our  most  competent  oculists,  Dr.  Elmer  G.  Starr. 
She  first  consulted  Dr.  Starr  in  July,  190.3,  and  from  that  time  for 
several  years  uj)  into  1907.  Her  refractive  error  did  not  change 
much,  but  at  one  time  while  under  observation  Dr.  Starr  combined 
with  her  refractive  correction  a  prism  of  1°  for  right  hyperphoria. 
The  day  following  the  first  use  of  these  glasses  she  had  a  natural 
mo\ement  from  the  bowels,  and  from  that  time  on,  although 
cathartics  were  occasionally  required,  there  was  no  longer  the 
necessity  of  the  regular  use  of  laxatives.  There  occurred  also 
at  that  time  a  period  of  four  months  with  absence  of  sugar  from 
the  urine.  I  report  this  case  as  an  example  of  constipation  of 
reflex  origin,  brought  about  and  maintained  by  ey€-strain,  dis- 
appearing when  this  strain  was  relieved. 

In  conclusion  I  wish  to  emphasize  the  statements  made  at  the 
beginning  of  this  article,  that  chronic  constipation,  with  resulting 
cecal  stasis,  may  give  rise  to  symptoms  most  diverse  in  character 
due  to  toxemia  and  sometimes  to  a  true  colon  bacillus  septicemia : 
that  the  causes  of  constipation  are  as  diverse  as,  or  more  so  than, 
the  symptoms,  and  that  no  plan  of  treatment  can  be  successful 
imless  the  etiology  is  thoroughly  understood  and  the  problem 
attacked  from  this  standpoint. 


SOME   CLINICAL   OBSERVATIONS    ON    THE   DRUG 
TREATMENT    OF   EDEMA.i 

By  Joseph  L.  Miller,  M.D., 


In  the  following  observations  no  attempt  has  been  made  to 
carry  out  extensive  comparative  experimental  studies,  regarding 
the  action  of  the  various  agents  in  the  treatment  of  edema,  but 
rather  to  select  a  few  drugs  and  determine,  if  possible,  their  value 
in  tlitt'erent  types  and  stages  of  edema.    Also  to  note  whether  the 

'  Road  before  the  Association  of  American  Physicians,  May  14,  1912. 
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failure  of  the  iiulividual  to  react  to  diuretics  has  any  prognostic 
vahie. 

The  field  of  ex})erimental  therapeutics  has  recently  furnished 
some  interesting  information  upon  the  ef!"ect  of  diuretics  in  experi- 
mental nephritis.  Animals  with  a  mild  type  of  nephritis  resi)ond 
in  a  normal  manner  to  diuretics,  the  renal  vessels  dilate  and  there 
is  an  increased  flow  of  urine.  When,  however,  the  renal  changes 
are  so  extensive  as  to  render  the  animal  aneuric  all  diuretics  fail 
to  act.  Coincident  with  the  appearance  of  edema  in  all  experimental 
nephritis,  the  renal  vessels  either  lose  their  power  to  dilate  in  a 
normal  manner,  after  caffein,  digitalis  or  sodium  chloride,  or  in 
case  they  respond  in  a  normal  manner  by  dilating,  no  diuresis 
results.  In  other  words,  when  the  kidney  in  nephritis  reaches 
the  point  where  it  is  unable  to  eliminate  water,  it  has  lost  its  power 
to  respond  to  diuretics.  This  is  in  accord  with  clinical  experience, 
as  in  severe  cases  of  nephritis  efforts  to  excite  diuresis  are  usually 
futile. 

Two  types  of  cases  were  especially  observed :  Renal  edema  due 
to  acute  or  chronic  nephritis  and  edema  chiefly  cardiac  in  origin, 
in  chronic  interstitial  nephritis.  In  this  latter  group  of  cases  there 
was,  as  a  rule,  high  blood  pressure  and  these  patients  suffered 
from  dyspnea,  so  that  the  effect  of  treatment  upon  this  symptom 
would  be  observed.  With  three  exceptions,  the  patients  were 
hospital  cases,  selected  because  they  had  proved  refractory  to 
the  ordinary  treatment,  as  alkaline  diuretics,  caffein,  sweats, 
catharsis,  salt-free  diet,  and  restricted  liquid  intake.  All  of  these 
patients  had  been  in  bed  for  a  week  or  more  so  that  the  effect  of 
rest  could  be  eliminated. 

The  diuretics  selected  were  digitalis,  strophanthin  intravenously, 
theophyllin,  and  Fisher's  solution.  This  latter  solution  was  pre- 
pared by  using  8  grams  of  crystalline  sodium  bicarbonate  and  15 
grams  of  sodium  chloride  to  a  liter  of  water. 

Chronic  Interstitial  Nephritis.  It  is  generally  considered  that 
broken  compensation  due  to  high  blood  pressure  is  one  of  the  most 
unsatisfactory  cardiac  conditions  for  treatment,  as  it  is  extremely 
difficult  to  even  temporarily  restore  compensation  under  such 
adverse  conditions.  A  group  of  8  cases  of  this  character  were 
given  digitalis,  either  in  the  form  of  a  tincture  or  digipuratum 
by  mouth,  and  in  1  case,  digipuratum  intramuscularly.  In  only 
1  of  these  8  was  there  a  marked  diuresis;  this  patient  received 
daily  the  digipuratum  intramuscularly  and  reacted  by  a  moderate 
increased  output  of  urine.  The  average  daily  output  of  urine  for 
three  days  preceding  the  use  of  the  digipuratum  was  860  c.c, 
and  for  the  three  days  following  its  use  1400  c.c.  The  maxinmm 
diuresis  occurred  during  the  first  twenty-four  hours,  when  it 
reached  1700  c.c.  gradually  diminishing  until  on  the  third  day 
it  was  only  1200  c.c.     With  this  exception,  the  maximum  daily 
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increase  in  the  other  patients  did  not  exceed  200  cc,  and  in  the 
majority  of  cases  no  diuresis  occurred,  or  it  was  so  sHght  as  to  be 
questionahle.  In  some  of  tliese  patients,  however,  the  dyspnea 
was  considerably  reheved,  although  there  was  no  change  in  the 
urinary  output.  With  a  single  exception  all  of  these  patients 
tolerated  the  digitalis  well;  one  developed  a  marked  bradycardia 
after  even  minute  doses  (COS  gram  daily)  of  digipuratum. 

It  was  the  above  group  of  cases  that  showed  the  most  striking 
effects  following  the  use  of  theophyllin.  This  was  administered 
in  capsules  in  doses  of  0.25  gram  daily.  On  account  of  the  nausea 
which  usually  developed,  it  was  rarely  that  the  drug  could  be 
continued  more  than  three  days.  After  a  respite  of  a  few  days, 
the  theophyllin  could  again  be  given,  and  by  this  intermittent 
form  of  treatment  the  edema  would  largely  disappear.  In  this 
group  of  10  cases  where  theophyllin  was  tried,  7  had  previously 
received  digitalis,  with  very  slight,  if  any  effect  upon  the  edema. 
All  of  this  group  had  interstitial  nephritis  with  edema  of  the  cardiac 
type.  One  patient  in  uremic  coma  had  very  slight  edema,  and 
was  the  only  case  in  this  series  that  failed  completely  to  react  to 
theophyllin.  The  patient  died  two  or  three  days  after  entering 
the  hospital.  Diuresis  was  marked  within  twelve  to  eighteen  hours 
after  the  first  dose  of  theophyllin,  reached  its  maximum  as  a  rule, 
within  forty-eight  hours,  and  continued  until  the  drug  was  stopped 
on  account  of  nausea,  or  until  the  edema  had  largely  disappeared. 
In  the  few  cases  where  it  was  given  continuously  for  a  week  or 
more,  the  daily  output  or  urine  grew  gradually  less  after  the  first 
forty-eight  hours  until  at  the  end  of  the  week,  when  the  edema 
had  practically  disappeared,  the  daily  output  was  only  slightly 
in  excess  of  that  passed  previous  to  the  administration  of  the 
theophyllin.  As  an  example,  a  patient  who  had  been  passing  on 
an  average  of  750  cc.  daily,  had  the  following  daily  output  for 
the  six  days  he  received  the  theophyllin:  1720,  2070,  2420,  1200, 
1000,  and  800  cc.  The  average  daily  output  of  urine  in  the  9 
cases  before  receiving  the  theophyllin  was  644  cc,  and  the  daily  • 
average  for  two  days  following  its  use  was  2105  cc  The  minimum 
diuresis  was  an  increase  from  610  to  1360  cc. ;  the  maximum  from 
630  to  3530  cc  As  a  result  of  the  lessened  edema,  the  patients 
were  more  comfortable,  although  when  marked  dyspnea  was  present, 
this  was  only  moderately  relieved.  In  this  respect  the  beneficial 
results  were  much  less  striking  than  with  digitalis  or  strophanthin. 
Apparently  the  theophyllin  had  very  slight  beneficial  effect  on 
the  heart,  but  acted  chiefly  upon  the  renal  circulation. 

During  the  last  few  months,  we  have  injected  strophanthin 
intravenously  in  30  patients,  several  of  these  have  received  repeated 
injections.  From  this  number  10  cases  were  selected  in  which  the 
j)atients  suffered  from  cardiac  incompensation,  secondary  to  a 
chronic  nephritis.     All  of  these  patients  were  decidedly  dyspneic 
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and  had  more  or  less  extensive  edema.  After  a  sinjile  iiitraven(»us 
injection  of  ^  lug.,  tliere  was  only  a  very  moderate  diuresis. 
This  eontiniied,  however,  for  several  days,  the  edema  very  gradually 
growing  less.  The  dyspnea  was,  however,  very  miieh  lessened, 
and  in  this  respect  the  action  was  much  more  satisfactory  tiian 
after  the  use  of  theophyllin.  jMost  striking  was  the  very  frequent 
prolonged  relief  after  a  single  injection.  When  decided  imj)rove- 
ment  was  noted  after  a  single  dose,  it  was  rarely  necessary  to 
repeat  the  drug  until  five  or  six  days  had  elapsed.  In  several 
instances,  by  repeating  the  injection  about  once  a  week  the  patient 
was  kept  reasonably  comfortable,  when  other  forms  of  treatment  as 
sweats,  laxatives,  and  digitalis  had  failed  to  give  even  temporary 
relief.  When  the  strophanthin  was  injected  slowly,  there  was, 
as  a  rule,  a  moderate  increase  in  blood  pressure  which  in  none  of 
the  cases  tested  exceeded  20  nmi.  of  mercury.  One  patient  with  a 
very  marked  cyanosis,  had  a  droj)  of  20  mm.  in  the  blood  pressure 
following  the  injection,  no  doubt  due  to  eflFect  on  the  vasomotor 
centre  of  the  improved  oxygenation  of  the  blood.  As  a  rule,  no 
improvement  was  noted  in  the  patient's  condition  until  after  a 
lapse  of  one  or  two  hours.  Tlie  intravenous  injection  was  not 
followed  by  serious  consequences  except  in  one  instance,  and  that 
in  a  patient  with  a  double  mitral  lesion,  and  not  included  in  the 
above  series.  The  case  had  been  very  resistant  to  all  forms  of 
treatment,  gradually  growing  worse,  when  as  a  last  resort,  stroj)han- 
thin  was  injected  very  slowly  into  the  vein.  The  patient  died  about 
twenty  minutes  later,  and  apparently  the  strophanthin  hastened 
the  fatal  termination. 

Acute  or  Chronic  Parenchymatous  Nephritis.  Five  patients 
with  marked  renal  edema  due  to  acute  or  chronic  j)aren('hyma- 
tous  nephritis,  were  observed.  Four  of  these  patients  had  what  is 
classed  clinically  as  an  acute  exacerbation  of  a  chronic  parenchyma- 
tous nephritis;  the  other  patient  had  an  acute  nei)hritis  with  blood 
pressure  of  160  mm.  In  3  of  these  patients,  theophyllin  failed  to 
excite  any  diuresis,  even  after  it  has  been  continued  several  days. 
Apparently  when  diuresis  fails  to  appear  within  forty-eight  hours, 
it  is  futile  to  continue  the  theophyllin.  The  other  2  patients  reacted 
by  an  increased  urinary  output,  in  1  case  from  350  to  1740  c.c,  in 
the  other,  from  900  to  1600  c.c.  Four  of  these  5  patients  died 
within  two  weeks  from  the  time  the  test  was  made;  1,  the  acute 
nephritis,  showed  marked  improvement,  is  still  living  quite  com- 
fortably and  almost  free  from  edema.  This  patient  always  reacted 
well  to  the  theophyllin.  One  patient,  who  in  the  beginning  reacted 
well  to  theophyllin,  later  failed  to  respond  and  died  in  uremia. 
It  would  appear  from  these  few  observations  that  failure  of  the 
kidney  to  react  to  a  diuretic  like  theophyllin  indicates  a  very  grave 
disturbance.  Digitalis,  strophanthin,  and  alkaline  diuretics  were 
tried  in  each  of  these  ])aticnts,  but  without  any  effect.    Even  in  the 


12  miller:  the  drug  treatment  of  edema 

2  patients  where  theophyllin  excited  diuresis,  this  was  very  moderate 
in  degree  as  compared  to  that  observed  in  the  cases  of  cardiac 
edema,  associated  with  interstitial  nephritis. 

Four  of  the  patients  in  the  above  group  were  given  Fisher's 
solution,  prepared  by  dissolving  8  grams  of  crystalline  sodium 
carbonate,  and  15  grams  of  sodium  chloride  in  1  liter  of  water.  Two 
of  the  patients  received  the  solution  per  rectum,  the  other  2  by 
intravenous  injection,  Theophyllin  had  previously  been  tried  in 
each  of  these  cases  and  in  only  1  was  there  any  effect.  The  2 
patients  taking  the  solution  per  rectum  received  400  c.c.  every 
six  hours,  and  this  was  continued  for  two  days.  They  had  been 
passing  from  300  to  400  c.c.  daily  and  there  was  no  appreciable 
increase  during  or  after  the  treatment,  nor  any  improvement  in 
their  conditions.  Two  patients  were  given  1000  c.c.  of  the  solu- 
tion intravenously.  One  of  those  patients  had  been  passing  on 
an  average  of  350  c.c.  of  urine  daily.  During  the  twenty-four 
hours  following  the  injection,  he  passed  1120  c.c,  the  day  following, 
680  c.c,  and  then  the  previous  daily  output.  The  patient  passed 
in  the  two  days  1800  c.c  Previous  to  the  treatment  he  had  passed 
during  the  same  period  700  c.c;  he  received  in  the  injection  1000 
c.c.  so  that  he  only  passed  slightly  more  than  the  usual  amount 
plus  the  quantity  injected.  There  was  no  apparent  improvement 
in  the  patient's  condition.  The  second  patient,  receiving  the 
intravenous  injection,  reacted  in  the  same  manner — the  patient 
passing  during  the  twenty-four  hours  slightly  more  fluid  than  had 
been  introduced. 

In  addition  to  these  4  cases,  Dr.  Cornell  at  the  Cook  County 
Hospital  kindly  furnished  me  with  the  data  of  4  cases  in  which 
the  Fisher's  solution  was  used,  but  the  daily  output  of  urine  not 
measured,  depending  upon  inspections  to  determine  the  effect 
on  edema.  During  the  treatment  the  urine  of  these  cases  was 
examined  microscopically.  The  patients  each  received  2000  c.c 
daily  per  rectum  by  the  drop  method  for  three  days.  Three  of 
the  patients  had  parenchymatous  nephritis  with  marked  edema 
and  in  each  instance  in  addition  to  the  casts,  blood  in  the  urine. 
In  none  of  these  cases  was  there  any  appreciable  change  in  the 
edema.  The  amount  of  blood  in  the  urine  was,  however,  distinctly 
lessened.  The  fourth  patient  had  apparently  an  interstitial 
nephritis,  cardiac  asthma,  scant  urine,  and  very  slight  edema. 
After  the  Fisher's  solution  had  been  given  for  two  days,  the  edema 
became  so  marked  that  it  was  necessary  to  discontinue  its  use. 

These  observations  do  not  add  anything  to  our  knowledge  of 
nephritis,  but  merely  emphasize  certain  well-established  facts. 
When  the  permeability  of  the  kidney  to  fluids,  in  nephritis  is 
seriously  impaired,  it  is  difficult  and  often  impossible  to  restore 
this  function  by  any  measures  at  our  command.  Edema  of  cardiac 
origin,  even  when  secondary  to  nephritis,  may  often  be  at  least 
temporarily  relieved  by  diuretics  or  cardiac  tonics. 
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THE  NON-SURGICAL  TREATMENT  OF  EXOPHTHALMIC 

GOITRE.i 

By  Solomon  Solis  Cohen,  M.D., 

PBOFESSOR   or  CLINICAL  MEDICINE,  JEFFERSON   MEDICAL  COLLEGE;  PHYSICIAN  TO  THE 
PHILADELPHIA   GENERAL   HOSPITAL,    ETC.,   PHILADELPHIA. 

Graves'  Syndrome  not  Hyperthyroidism  Only.  The  patli- 
ogenesis  and  pathology  of  Graves'  syndrome  are  as  yet  obscure. 
"Hyperthyroidism,"  despite  its  present  currency,  is  a  faulty,  as 
well  as  an  insufficient,  explanation.  Excessive  activity  of  the 
thyroid  gland,  sometimes  accompanied  with  goitre  and  sometimes 
without  appreciable  enlargement,  is  often  present  and  adds  its 
symptomatology  to  that  of  the  underlying  disorder;  but  it  is  neither 
the  origin  nor  the  whole  expression  of  the  fundamental  departure 
from  the  normal.  The  term  "exophthalmic  goitre"  is  unfortunate; 
and  probably  leads  to  belated  diagnosis;  early  stages  being  over- 
looked, or  mistaken  for  "  nervousness,"  gastro-enteric  disorder,  etc. 
Luckily,  "neurasthenia"  and  "hysteria"  are  often  treated  by  rest. 

Operative  Treatment  Unnecessary  in  the  Majority  of 
Cases.  Holding  the  view  set  forth,  I  am  unable  to  look  upon  Graves' 
disorder  as  essentially  a  condition  for  operative  treatment;  or  to 
admit  that  the  only  alternative  is  cytolysis.  That  partial  thyroid- 
ectomy, ligation  of  the  thyroid  arteries,  and  other  approved  surgical 
procedures  are  helpful  in  many  cases  and  necessary  in  some,  may 
be  freely  granted;  and  one  may  likewise  acknowledge  without 
reserve  the  great  value  of  Beebe's  serum  in  certain  cases.  Yet  I 
have  a  strong  conviction,  based  on  more  than  twenty-five  years' 
observation  and  study,  that  such  measures  are  indicated  only  in  a 
small  minority  of  the  cases  that  come  under  the  eye  of  the  alert 
physician. 

Indications  for  Operation.  Whether  or  not  operation  is 
indicated  in  an  individual  case,  is  to  be  decided  upon  the  special 
circumstances  of  that  case;  and  these  cannot  always  be  set  forth 
categorically.  Nevertheless  there  are  certain  general  consider- 
ations that  may  assist  the  decision.  Thus  there  can  be  little 
question  that  operation  should  be  done: 

1.  When  the  disorder  has  persisted  for  a  long  time,  and  is  advanc- 
ing despite  skilful  medicinal  and  hygienic  management,  including 
prolonged  rest. 

2.  When  the  disorder  is  progressive  or  far  advanced,  and  is 
either  disabling  or  dangerous,  or  threatens  to  become  so — even 
though  no  sufficient  attempt  has  been  made  at  medicinal  and 
hygienic  management,  including  rest. 

"An  address  delivered  before  the  Medical  Society  of  the  State  of  New  York,  at  Albany, 
April  17,  1912. 
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3.  When  tlie  ])atient's  means  or  social  status  is  such  that  rest  is 
impracticable,  and  the  disorder,  althougli  slight,  is  partially  dis- 
abling and  has  persisted  for  a  year  or  more  under  treatment,  with 
no  sign  of  yielding. 

There  are  other  circumstances,  however,  which  need  not  be 
enumerated,  in  which  the  decision  is  not  so  easy.  Usually  no  harm 
will  be  done  in  such  doubtful  cases  by  waiting  and  watching  for  a 
reasonable  time,  giving  the  patient  meanwhile  the  benefit  of  rest 
and  other  appropriate  measures.  In  a  proportion,  even  of  advanced 
or  apjiarcntly  ])rogressive  cases,  arrest  or  partial  recovery  will 
take  place  to  a  degree  sufficient  to  obviate  the  necessity  for  surgery. 

While,  therefore,  avoiding  an  extreme  position  against  the  opera- 
tive treatment  of  Graves'  disorder,  and  on  the  contrary  recognizing 
its  necessity  and  its  benefits  in  properly  selected  cases,  I  am,  never- 
theless, distinctly  and  unalterably  opposed  to  the  dictum  that 
operative  treatment  is  the  sole  means  of  remedy  in  any  case,  and 
should  be  the  rule  in  all. 

Fallacy  Underlying  Argument  for  Routine  Surgery. 
Underlying  most  of  the  arguments  for  making  operative  treatment 
the  rule,  is  the  false  assumption  that  without  such  interference 
recovery  cannot  take  place.  On  the  contrary,  the  great  difficulty 
acknowledged  by  most  of  those  who  have  had  large  experience  in 
the  medicinal  management  of  Graves'  syndrome  is  the  liability  to 
overestimate  the  influence  of  some  particular  therapeutic  measure, 
during  the  use  of  which  the  patient  may  have  recovered  spon- 
taneously. For  it  must  be  remembered — and  in  connection  with 
the  claims  of  surgeons  as  well  as  with  the  assertions  of  physicians — 
that  in  a  very  large  number  of  cases  recovery  w^ll  take  place  with- 
out any  special  method  of  mechanical  or  medicinal  treatment,  if  only 
the  patient  be  kept  at  rest,  with  regulation  of  diet,  and  under 
])roper  hygienic  surroundings, /or  a  sufficient  length  of  time.  Indeed, 
spontaneous  recovery  may  occur,  even  without  prolonged  rest. 
This,  however,  is  less  common. 

Dangers  from  the  Goitre.  Let  me  repeat  that  I  do  not  wish 
to  be  misunderstood  as  opposing  operation  under  all  circumstances. 
When  the  diagnosis  has  been  unduly  delayed,  or  when  the  hygienic 
and  medicinal  management  has  been  faulty — and  faulty  chiefly 
by  the  failure  to  institute  persistent  rest — the  thyroid  complication 
may  in  consequence  become  the  predominant  factor  in  the  case. 
Pressure  by  the  enlarged  gland  may  cause  mechanical  difficulties  in 
respiration  or  in  deglutition;  may  obstruct  circulation  in  the  cervical 
vessels;  or  by  compromising  the  pneumogastric  or  other  nerves, 
may  give  rise  to  disorders  of  various  kinds.  Also,  by  excessive 
activity,  the  hypertrophied  gland  may  disturb  cardiac  and  other 
functions  in  great  degree.  In  such  instances  surgery  may  indeed 
be  the  only  remedy;  or,  as  already  intimated,  it  may  be  the  remedy 
of  preference;  and  it  is  quite  probable  that  many  surgeons,  and 
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especially  those  noted  for  their  skill  in  thyndd  o|)erations,  liave 
formed  their  opinions  concerninj^'  the  nature  and  iiuina^einent  of 
exophthalmic  goitre  in  general,  hirgely  upon  cases  of  this  class. 
These  are,  nevertheless,  but  a  small  minority  of  the  whole. 

Approximate  Estimate  of  Slkgralaxu  Xox-.suugical Cases, 
AND  Cases  of  Spontaneous  Uecovekv.  I  have  no  exact  statistical 
data,  but  as  a  guess,  not  without  reasonable  grounds,  20  per  cent, 
of  all  the  cases  of  Graves'  disorder  may  be  looked  upon  as  a  rather 
large  estimate  of  those  belonging  to  tliis  category  of  neglected 
cases.  Again,  there  are  cases  in  which  the  diagnosis  is  made 
reasonably  early  and  the  medical  management,  including  rest,  has 
been  reasonably  thorough,  yet  wliich  nevertheless  progress  to  a 
point  at  which  surgical  interference  becomes  necessary.  If  one 
may  judge  from  his  own  experience,  5  per  cent,  would  be  a  very 
large  estimate  for  this  category.  Thus  we  haxe  left,  as  a  conserva- 
tive estimate,  about  75  per  cent,  of  all  the  cases  to  form  the  great 
class  in  which  recovery  may  l^e  expected  spontaneously  or  under 
non-surgical  treatment.  Of  these,  probably  50  per  cent,  will 
recover  without  special  medication.  In  the  remaining  50  i)er  cent., 
that  is  to  say,  somewhere  between  30  and  40  per  cent,  of  all  the 
cases  of  Graves'  syndrome,  careful  medical  management  is  neces- 
sary; and  if  skilful  and  persistent,  will  be  successful. 

General  Considerations  Underlying  Therapy.  Before 
taking  up  the  details  of  such  management  it  is  necessary  to  consider 
briefly  certain  general  questions.  Therapeutics  would  be  more 
direct  and  less  empirical  if  we  had  more  definite  information  con- 
cerning the  actual  etiology  of  the  condition. 

Unquestionably  there  are  three  factors  in  its  causation,  perhaps 
more.  These  three  certain  factors  are:  (1)  A  fundamental  liabiUty; 
(2)  a  provocative  agent;  (3)  a  local  determinant. 

1.  The  underlying  fundamental  liabiUty  is  congenital,  and 
usually  hereditary.  It  predisposes  not  merely  to  exophthalmic 
goitre,  but  to  disturbances  of  the  autonomic  nervous  system  in 
general.  I  have  discussed  this  at  length  in  many  papers,-  referring 
to  various  forms  of  vasomotor  and  visceral  disorders,  and  nee.d  not 
here  elaborate. 

2.  There  must  be,  however,  a  provoking  agent;  and  this  is  not 
always  the  same.  Psychic  disturbances — and  usually  emotion  of 
a  depressing  character,  such  as  grief,  anxiety,  fear  or  fright,  but 
sometimes  of  an  exciting  order,  as  anger — undoubtedly  acts  as  a 
provocative  in  many  instances,  though  it  cannot  always  be  traced 
when  the  patient  comes  under  observation.  It  is  possible  that 
emotion  acts  indirectly  through  the  generation  of  toxic  substances. 

2  Vasomotor  Ataxia:  Amer.  Jour.  Med.  Sci.,  February,  1894;  Trans.  Assoc.  Amer.  Phys., 
1902;  and  Medical  Review  of  Reviews,  January,  1912.  Visceral  Angioneuroses:  Trans.  Assoc. 
Amer.  Phys.,  1909;  New  York  Med.  Jour.,  February  19,  20,  March  5,  1910,  Graves'  Syn- 
drome, Raynaud's  Syndrome,  and  .Mlifd  Di.Horders:   International  Clinics,  1909,  vol.  iii,  S.  19. 
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Be  this  as  it  may,  toxic  influences  of  various  kinds  apparently  play 
a  large  part  in  the  complex  etiology.  Their  nature,  however,  is  as 
yet  highly  obscure,  and  little  is  to  be  gained  by  enumerating  the 
many  guesses  that  have  been  put  forward  concerning  intestinal 
toxins,  bacterial  toxins,  the  products  of  perverted  metabolism, 
anaj)hylactic  products,  deranged  internal  secretions,  etc.,  since  the 
evidence  is  inconclusive,  and,  moreover,  the  correctness  of  one  sup- 
I)osition  does  not  exclude  the  possibility  of  the  others  being  right 
also.     Beyond  doubt  the  etiology  is  multiple. 

3.  The  local  determinants  are  probably  man}',  but  they  are  also 
as  yet  unidentified.  Suggestive  are  the  variations  in  the  size  of 
the  thyroid  gland  brought  about  by  pregnancy,  by  parturition,  by 
lactation,  by  ovulation,  by  menstruation,  or  by  the  failure  or  excess 
of  some  of  the  special  functions  of  the  female,  and  under  sexual 
excitement  in  both  male  and  female.  I  have  observed  in  the 
immune  members  of  tuberculous  families,  and  in  persons  exhibiting 
very  sluggish  or  very  rapid  tuberculosis,  various  autonomic  dis- 
turbances, including  thyroid  enlargement  and  ocular  symptoms; 
and  the  tendency  of  some  cases  of  Graves'  disorder  to  terminate 
in  pulmonary  or  general  tuberculosis  is  recognized.  So,  too,  the 
occurrence  of  exophthalmic  goitre  in  members  of  neurotic  families, 
and  the  development  of  maniacal  excitement  and  other  forms  of 
psychosis  in  a  certain  proportion  of  the  patients,  is  well  known. 
Glycosuria  may  be  an  accompaniment  of  Graves'  syndrome,  and 
in  some  instances  diabetes  mellitus  may  be  the  terminal  manifes- 
tation. Here  the  reciprocal  relations  of  pancreas  and  thyroid,  or  of 
both  to  the  pituitary  and  nervous  centres,  may  be  involved. 

Whether  eye-strain  is  to  be  classed  as  a  provocative  or  determi- 
nant, or  both — or  whether  the  changes  in  the  refractive  apparatus 
and  the  disorders  of  muscle  and  innervation  are  not,  rather,  collateral 
results  of  the  more  fundamental  cause — cannot  be  dogmatically 
stated.     Probably  there  is  a  "vicious  circle." 

Without  enlarging  further  on  this  difficult  problem,  it  is  evident 
that  the  exciting  factors  are  both  multiple  and  obscure,  and  that 
any  treatment  that  attempts  to  base  itself  upon  an  unvarying 
etiology  must  fail  in  a  large  number  of  cases. 

Therapeutic  Classification.  From  a  therapeutic  standpoint 
it  would  be  highly  desirable,  if  possible,  to  classify  our  cases  etio- 
logically  or  pathologically,  and  analyze  the  results  of  treatment 
accordingly;  but  as  yet  we  lack  the  basic  data.  So,  too,  clinical 
classification  fails  for  a  similar  reason;  that  based  upon  the  varying 
characteristics  of  the  goitre  being  useful,  but  inadequate.  A  rough 
clinical  division  may  be  made  by  noting  the  order  of  development, 
or  the  relative  severity,  of  the  cardinal  symptoms.  There  are 
cases  in  w^hich  the  cardiac  disturbance  appears  long  before  enlarge- 
ment of  the  thyroid  can  be  demonstrated;  cases  in  which  the 
thyroid  enlargement  is  first  noticed;  and  cases  in  which  the  ocular 
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manifestations  precede  all  others,  though  these  last  are  rare.  Again, 
there  are  cases  in  which  cardiac  disturbance,  or  thyroid  eniarge- 
nient,  or  exophthaiuios  are  relatively  slight  or  completely  wanting; 
and  cases  in  which  one  or  the  other  of  these  symptoms  overshadows 
all  else.  There  are  cases  of  apparently  abrupt  onset,  and  cases 
of  slow  and  even  insidious  onset.  There  are  cases  in  which  the 
early  symptoms  are  predominantly  nervous;  others  in  which  vis- 
ceral functions,  especially  of  the  digestive  or  respiratory  apparatus, 
are  most  prominent.  Each  physician  doubtless  makes  some  such 
classification  of  his  own  patients,  and  governs  his  treatment,  in  a 
measure,  accordingly.  But  there  is  no  accepted  classification  satis- 
factory to  all;  and  there  cannot  be  until  etiology  and  pathology 
are  cleared  up. 

One  feature  of  a  possible  clinical  classification  is,  however,  of 
much  significance.  That  thyroid  enlargement  may  be  wanting 
throughout  the  whole  progress  of  the  case  is  attested  by  many 
observers.  It  has  been  my  own  fortune  to  observe  and  record  a 
number  of  such  instances.  Those  in  which  thyroid  enlargement 
is  slight,  and  sometimes  intermittent  or  variable,  are  still  more 
numerous;  and  those  in  which  goitre  is  quite  a  late  symptom  form 
a  considerable  proportion,  perhaps  one-fifth,  of  the  whole  number  of 
cases.  Certainly  in  that  group  of  cases  in  which  thyroid  enlarge- 
ment is  wanting,  slight,  or  delayed,  medicinal  rather  than  surgical 
treatment  is  indicated. 

Recovery — What  Is  It?  This  leads  directly  to  another  very 
fundamental  question:  Wliat  constitutes  recovery?  Until  this  is 
settled,  it  is  impossible  to  give  judgment  not  only  as  to  the  com- 
parative merits  of  medical  and  surgical  management,  but  also 
upon  the  relative  merits  or  absolute  effects  of  the  various  medicinal 
measures  and  surgical  procedures  suggested.  If  disappearance  of 
thyroid  enlargement  is  to  be  taken  as  the  criterion  of  recovery, 
then  those  patients  in  whom  there  has  never  been  such  enlargement, 
can  never  be  said  to  have  recovered,  despite  the  loss  of  all  other 
symptoms — an  evident  reductio  ad  absurdum.  But  if  in  cases  with- 
out thyroid  enlargement  recovery  must  be  predicated  upon  the 
subsidence  of  cardiac  and  nervous  disturbances,  may  not  the 
same  rule  be  fairly  followed  in  cases  in  which  similar  disappearance 
of  cardiac  and  nervous  disturbances  takes  place,  but  thyroid 
enlargement  remains?  And  what  shall  we  say  concerning  patients 
who  no  longer  have  goitre,  but  in  whom  all  the  other  phenomena 
of  Graves'  disorder  i)ersist?  And  just  what  degree  of  reduction  in 
exophthalmos  is  to  permit  the  case  to  enter  the  list  of  recoveries, 
or  what  degree  of  persistence  is  to  exclude  it? 

It  so  happened  last  fall  that  I  was  able  to  exhibit  in  one  of  my 
clinical  lectures  at  Jefferson  Hospital,  two  patients  side  by  side. 
One  was  a  girl  who  had  had  all  the  symptoms  of  i)ronounced 
Graves'  disorder.    Her  heart  and  eyes  were  now  practically  normal ; 
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siie  had  no  tremor;  she  could  sleep  well;  she  had  fjained  flesh,  and 
indeed  seemed  in  every  respect  restored  to  full  functional  health; 
but  there  still  persisted  a  moderate  enlargement  of  the  thyroid 
gland.  This  girl  walked  into  the  clinic  hall,  and  had  been  up  and 
about  her  work  for  more  than  a  year.  The  other  patient  was  a 
man  who  had  to  be  rolled  into  the  arena  in  bed.  lie  was  emaciated; 
he  still  showed  marked  exophthalmos,  almost  continuous  tremor  of 
the  hands,  and  tumultuous  heart  action;  his  face  was  continuously 
flushed;  he  was  subject  to  fits  of  sweating,  to  insomnia,  to  gastro- 
enteric crises,  to  headache,  and  to  violent  nervous  excitement;  but 
he  had  no  goitre.  His  thyroid  gland  had  been  removed  thoroughly 
and  skilfully  about  two  years  before  he  came  into  Jefferson  Hos- 
pital by  a  western  surgeon  of  high  repute  (let  me  add  in  parenthesis, 
not  at  Rochester).  The  parathyroids  had  probably  been  taken  with 
it,  for  there  was  a  history  suggestive  of  mild  tetany  following  the 
operation.  Which  of  these  two  patients  could  be  the  more  appro- 
priately said  to  have  recovered? 

Mere  survival  after  operation  is  not  recovery! 

The  condition  of  the  thyroidectomized  patient  described  is  not 
to  be  attributed  to  the  completeness  of  the  operation,  for  his  symp- 
toms were  not  those  of  cachexia  strumipriva — of  myxedema — but  of 
Graves'  disorder;  of  miscalled  "hyperthyroidism."  Someone  may 
guess  that  he  possessed  overexcited  supplementary  thyroids,  but 
that  supposition  need  not  be  argued.  His  goitre  was  gone,  but  all 
that  was  essential  in  Graves'  syndrome  remained. 

When  a  partial  thyroidectomy  is  done,  the  condition  of  the 
patient  with  respect  to  the  thyroid  gland  is  not  materially  different 
from  that  of  a  patient  whose  thyroid  gland  has  become  reduced, 
although  not  to  normal  size,  under  non-surgical  measures.  Judging 
from  the  patients  and  photographs  that  I  have  seen,  complete 
restoration  of  the  eyes  to  normal,  after  any  marked  degree  of 
exophthalmos,  is  exceptional.  Material  correction  of  ocular  symp- 
toms seems  as  frequent  under  non-surgical  measures  as  after 
operation.  It  is  therefore  to  the  nutrition,  and  to  the  cardiac  and 
nervous  disturbances — including  visceral  disorders— that  we  must 
first  look  in  order  to  determine  the  effect  of  treatment.  Concerning 
the  goitre  and  the  exophthalmos  we  must  require  these  to  have  so 
far  subsided  as  to  be  neither  dangerous  nor  disabling,  but  that  is 
all.  We  are  not  discussing  the  merits  of  either  surgical  or  non- 
surgical management  from  a  merely  cosmetic  viewpoint.  As  a 
matter  of  fact,  however,  there  is  rarely  left  any  marked  deformity 
of  the  eyes  or  of  the  neck,  when  the  essential — that  is  to  say  the 
neurocardiovascular  or  autonomic — symptoms  of  Graves'  disorder 
have  been  overcome. 

Ultimate  Results.  Recovery  has  to  do,  however,  not  only 
with  the  immediate  result  of  treatment,  whether  surgical  or  medical, 
but  with  the  patient's  ultimate  fate.     This  is  not  always  easy  to 
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ascertain,  especially  with  tiie  large  number  ot'  patients  seen  iii 
hospitals.  In  \'olume  LX\'  (I'JU)  of  Guy's  Ilosj/ital  Heports,  Dr. 
I  lale  White  records  the  result  of  an  attempt  upon  his  part  to  trace  the 
history  of  patients  discharjiccl  after  medical  nianaf,'ement  during 
the  last  twenty  years,  and  he  finds  that  in  above  H)  per  cent.,  the 
recovery  has  been  permanent.  Postoperative  statistics  of  equal 
length  are  not  at  hanil;  but  such  reports  as  are  available  concerning 
the  ultimate  fate  of  patients  submitted  to  operation  and  recovering 
therefrom  are,  at  all  events,  no  better  than  this.  In  my  own 
personal  and  consultation  practice  I  have  had  the  opportunity  to 
observe,  directly  or  through  the  attending  physician,  a  number  of 
patients  for  periods  of  from  a  few  months  to  twenty-five  years 
after  apparent  recovery  under  non-surgical  treatment.  In  but  one 
instance  has  there  been  relapse,  and  in  no  case  has  death  occurred 
from  any  condition  with  which  Graves'  disorder  could  be  causa- 
tively  associated.  Among  these  cases,  however,  those  of  patients 
who  have  remained  under  prolonged,  continuous  observation  are 
relatively  few  (somewhere  between  25  and  30)  and  form  but  a 
small  proportion  of  the  whole  number  of  cases  treated  in  hospital  and 
private  practice.  The  attempt  to  trace  out  a  sufficient  number  of 
the  others  upon  which  to  base  a  statistical  report  of  any  special 
value  has  thus  far  failed.  I  have,  however,  numerous  records  of 
patients  (approximately  100),  in  whom  recovery  had  endured  for 
periods  varying  from  three  to  five  years  before  touch  with  them  was 
completely  lost;  and  if  in  a  matter  of  such  importance  one  may 
speak  of  general  impressions,  I  am  inclined  to  believe  that  Dr.  Hale 
White's  result  will  represent  pretty  closely  the  general  experience. 

Since,  then,  under  medical  management  one  may  reasonably  hope 
for  the  recovery  of  not  less  than  75  per  cent,  of  patients  exhibiting 
Graves'  syndrome;  and  since  it  is  to  be  fairly  expected  that  the 
recovery  will  be  permanent  in  at  least  80  per  cent,  of  these,  one  is 
more  than  justified — he  is  bound — to  give  his  patient  the  opportunity 
to  recover  without  the  risk  and  danger  of  operation  and  operative 
sequelae;  exception  being  made  of  those  cases  already  alluded  to,  in 
which  the  size  or  characteristics  of  the  tumor,  the  rapid  advance 
in  severity  of  symptoms  despite  proper  medicinal  management, 
or  the  circumstances  and  environment  of  the  patient  render  im- 
mediate surgery  necessary. 

Elements  of  Medicinal  Treatment;  Rest.  What  then  con- 
stitutes "proper"  medicinal  treatment?  (1)  Rest,  (2)  rest,  (3)  rest. 
This  is  the  most  important  factor  of  all,  especially  in  cases  which 
have  so  far  advanced  as  to  exhibit  a  thyroid  enlargement  that 
may  properly  be  denominated  goitre;  or  in  which,  although  goitre 
may  be  slight  or  absent,  there  is  a  decided  tendency  to  loss  of 
flesh  and  strength.  There  are,  however,  degrees  and  kinds  of  rest; 
and  one  must  adapt  this  measure,  as  all  others,  to  the  symptoms  of 
the  individual  case  and  to  the  personal  peculiarities  of  the  patient. 
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Relief  from  worriinent  and  other  forms  of  mental  flisturbance,  as 
well  as  from  eye-strain  and  other  sourees  of  reflex  irritation,  forms 
an  integral  portion  of  the  rest  treatment.  In  arranging  its  details, 
the  nutritional,  cardiac,  and  nervous  phenomena  should  be  given 
the  greatest  weight — not  only  in  determining  whether  the  patient 
is  to  be  kept  at  absolute  rest  for  the  twenty-four  hours,  or  allowed 
a  certain  degree  of  movement  for  limited  times,  but  also  in  fixing 
the  period  over  which  the  treatment  is  to  be  prolonged,  its  modifi- 
cations from  time  to  time,  its  intermission  and  its  resumption,  as 
well  as  the  necessity  for  adding  to  it  other  therapeutic  measures. 

Air,  Food,  Water.  It  is  almost  needless  to  say  that  the  rest 
must  be  combined  with  regulation  of  diet,  and  that  due  care  must 
be  paid  to  the  ventilation  of  the  sick  room,  to  cleanliness,  to  the 
sufficiency  of  the  secretions  and  excretions,  and  to  all  other  points 
of  good  nursing.  A  word  or  two,  however,  may  be  ventured  con- 
cerning air,  food,  and  water  from  another  viewpoint. 

Whether  or  not  I  am  correct  in  the  supposition  that  there  is  a 
curious  (so  to  say,  inverse)  fundamental  relation  between  Graves' 
syndrome  and  tuberculosis — namely,  that  one  may  appear  instead 
of  the  other  in  different  families  of  a  common  stock,  in  different 
generations  of  one  family,  or  in  different  members  of  one  house- 
hold; and  whether  or  not  this  has  anything  to  do  with  the  curative 
virtue  of  iodine  in  early  tuberculosis  and  the  specific  function  of 
the  thyroid  gland  as  an  iodine  accumulator — at  all  events,  the  diet 
and  regime  useful  in  tuberculosis  will  often  be  found  correspondingly 
useful  in  Graves'  disorder.  Rest  in  the  open  air  continuously,  or 
for  a  large  portion  of  the  time,  is  superior  to  continuous  indoor 
rest,  albeit  in  the  best  ventilated  room,  in  either  instance.  In  my 
own  experience,  patients  with  pulmonar}^  tuberculosis  or  intestinal 
tuberculosis  do  best  on  a  diet  consisting  largely  of  raw  or  under- 
done broiled  or  roast  beef  and  hot  water;  and  I  have  found  the 
same  regime  useful  in  many  cases  of  Graves'  disorder. 

The  hot  water  is  sufficiently  important  to  be  emphasized  by 
repetition.  Given  regularly  and  in  sufficient  amount,  i.  e.,  from  250 
to  500  c.c.  (one  or  two  tumblerfuls)  and  preferably  the  larger 
quantity,  about  an  hour  before  food  four  times  daily,  and  between 
meals  also,  ad  libitum,  it  keeps  the  gastro-enteric  tract  clean  and 
active;  and  it  promotes  elimination  by  the  skin,  the  bowel,  and  the 
kidneys.  Thus  it  permits  a  sufficient  quantity  of  beef  to  be  eaten, 
digested,  and  assimilated;  and  causes  the  waste  products  to  be 
excreted  thoroughly. 

In  both  Graves'  disorder  and  tuberculosis  there  is  a  distinct 
failure  in  the  digestion  and  utilization  of  carbohydrates,  and  in  both 
conditions  patients  do  well  on  a  minimum  of  sugars  and  starches. 
In  both,  there  seems  to  be  the  necessity  for  the  administration  of 
a  sufiiciency — the  amount  varying  with  the  individual — of  green 
vegetables  and  fresh  fruits.    By  green  vegetables  I  mean  lettuce, 
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celery,  spinach,  water  cress,  and  tlie  like;  leaves,  stems,  and  fruit, 
rather  than  roots  and  tubers.  In  both  conditions  not  only  sweets, 
but  salty  things  and  certain  vegetable  acids  seem  to  be  injurious; 
hence  the  patient  must  eschew  candy,  cakes,  i)astry,  etc.,  as  well 
as  pickles,  chow-chow,  salads  made  with  vinegar,  tomatoes,  and  the 
like.  The  necessity  to  prohibit  an  excess  of  vegetable  acids  does 
not,  however,  imply  the  exclusion  of  citrus  fruits  in  moderation; 
these  are,  as  a  rule,  beneficial.  Concerning  milk  and  eggs,  while 
their  value  as  a  special  regime  has  been  much  exaggerated,  they  may 
be  utilized  judiciously.  In  fact,  in  some  cases,  during  the  first 
])rolonged  j)erio(l  of  rest,  milk  will  have  to  form  the  staple  of  diet.  It 
should  be  given  heated  or  ])redigested,  or  both,  and  not  in  excessive 
(piantity.  Too  many  egg  yolks  are  not  desirable,  and  some  patients 
cannot  take  eggs  at  all.  It  is  true  that  milk  and  eggs  given  to  a 
patient  taken  from  the  slums  and  exhausting  work  and  placed  at 
rest  under  sanatorium  conditions  will  bring  about  at  first  a  large 
gain  in  weight,  but  the  gain  rarely  holds  when  the  patient  returns 
to  ordinary  life,  even  under  improved  conditions.  The  gain  that 
is  made  upon  a  beef  diet  is  not  so  rapid,  but  it  is  more  lasting. 

There  are,  however,  certain  patients  with  Graves'  disorder  who 
cannot  tolerate  either  an  exclusive  diet  of  beef,  or  even  a  large 
proportion  of  meat  in  an  otherwise  varied  dietary.  In  such  cases 
the  necessary  modifications  must  be  made.  The  word  "idiosyn- 
crasy," it  must  be  admitted,  is  a  too  convenient  cloak  for  ignorance; 
yet  in  the  absence  of  a  better  term,  or  rather,  of  better  knowledge  of 
the  condition  indicated,  we  are  compelled  to  use  it.  It  can  therefore 
be  said  in  summing  up  the  question  of  diet,  that  patients  with 
Graves'  syndrome  exhibit  many  idiosyncrasies  in  tliis  respect. 
"One  man's  meat  is  another  man's  poison"  here,  to  greater  degree 
than  in  any  other  condition  with  which  I  am  familiar.  The 
physician  must  take  the  time  and  the  pains  to  learn  the  "meat" 
and  the  "poison"  of  each  individual  patient;  for  there  can  be  no 
doubt  that  toxic  products  of  various  kinds,  alimentary  and  meta- 
bolic, play  a  large  part  in  inducing  or  aggravating  many  of  the 
Crraves'  phenomena,  altogether  apart  from  the  direct  influence  of 
diet  upon  gastro-enteric  disturbances. 

Individualization  in  Hydrotherapy.  Individualization,  indeed, 
is  the  keynote  throughout  the  treatment;  not  only  as  regards  rest 
and  diet,  but  as  to  all  other  measures  also;  including  those  of  hj^dro- 
therapj'-,  to  which  we  may  now  give  brief  attention.  Whether  or  not 
the  view  is  correct,  that  as  regards  the  production  of  the  symptoms 
consisting  the  syndrome  group  described  by  Graves,  as  in  various 
allied  disorders,  the  autonomic  nervous  system,  and  especially  the 
taxic  mechanism  of  the  cardiovascular  apparatus,  is  primarily  at 
fault,  experience  proves  that  one  of  the  most  potent  influences  in 
controlling  these  symptoms  is  re-education  of  the  vasomotor  taxis, 
peripheral  and  central,  by  alternate  hot  and  cold  applications  to 
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the  surface  of  the  body.  There  are  many  ways  of  doing  this.  The 
simplest,  and  in  the  case  of  patients  mider  al)solute  rest  treatment, 
the  best  metliod,  is,  after  a  preHminary  cooHng  of  the  head  and 
neck,  to  sponge  the  entire  body  rapidly  with  water  as  hot  as  can 
well  be  borne  (in  the  neighborhood  of  1(IS°  to  112°  F.),  and  to  follow 
this  immediately  by  what  is  called  a  "cold  friction  rub"  with  water 
cold  as  can  well  be  borne;  which  may  at  first  be  only  80°  or  70°  F.,  as 
but  later  as  low  as  60°  or  50°  F.,  or,  in  rare  instances,  even  ice 
water.  The  whole  jirocess,  including  the  final  drying  with  a  rough 
towel,  should  not  take  longer  than  from  five  to  eight  minutes. 
Here  again,  however,  there  are  numerous  modifications  to  suit 
the  individual  condition  and  the  individual  reaction.  Also,  in  the 
progress  of  the  case,  the  time  and  the  temperature,  and  the  method 
of  the  applications  must  be  adapted  to  their  efTect  on  the  one  hand, 
and  to  the  new  conditions  on  the  other.  Hot  and  cold  packs, 
sprays,  douches,  momentary  plunges,  and  the  like,  are  also  applic- 
able; the  details  being  modified,  of  course,  by  common  sense.  It  is 
well  to  instruct  the  patient  to  continue  the  hot  and  cold  sponging 
or  spraying  throughout  life;  to  make  it  a  part  of  the  morning 
toilet,  altogether  independent  of  the  ablutions  of  mere  cleanliness. 

Massage  and  Manipulations.  In  the  absence  of  fever,  certain 
mechanical  measures,  as  light  massage,  intermittent  pressure  upon 
the  muscular  masses  along  the  spine,  and  other  expedients  for  ex- 
citing spinal-autonomic  reflexes,  as  the  concussion  or  sinusoidaliza- 
tion  of  Abrams,  may  be  useful.  One  must  be  guided  largely  by 
their  effect  upon  the  circulation,  especially  pulse  frequency,  blood 
pressure,  and  subjective  sensations  of  heat  and  cold.  Details  can- 
not here  be  discussed. 

Preparations  of  Ductless  Glands.  The  therapeutic  utiliza- 
tion of  various  preparations  of  animal  tissues,  and  especially  of  the 
ductless  glands,  finds  a  peculiarly  appropriate  field  in  Graves' 
disorder.  Nevertheless  frequent  disappointments  must  be  looked 
for.  The  difficulties  are  two:  (1)  To  choose  the  particular  agent 
most  appropriate  to  the  individual  case;  (2)  to  procure  a  trustworthy^ 
preparation.  It  is  to  be  regretted  that  many  of  the  commercial 
preparations  are  uncertain,  and  some  of  them  inert.  This  was  long 
ago  borne  in  upon  me,  not  only  by  the  difference  in  result  in  cases 
apparently  alike  in  essential  particulars,  under  what  was  meant  to 
be  the  same  treatment,  but  also  by  the  variation  of  effect  in  individ- 
ual cases,  with  different  preparations  of  the  same  agent.  A  fresh 
liquid  extract  in  glycerin  or  other  proper  menstruum,  administered 
by  intramuscular  injection,  or  if  the  menstruum  be  suitable,  by 
intravenous  injection,  is,  in  my  own  experience,  the  most  potent. 
Feeding  the  fresh  raw  tissue  is  also  efficacious;  but  apart  from  the 
difficulty  of  obtaining  it,  there  are  few  patients  who  will  persist  in 
eating  the  raw  substance  in  sufficient  quantity  and  for  a  sufficient 
length  of  time.   The  desiccated  powders  and  tablets  upon  the  market 
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\  ary  in  efficacy  witli  their  source,  as  well  as  tlieir  freshness,  and  this 
there  is  no  means  of  determining.  Moreover,  they  commonly  con- 
tain, together  with  the  active  principle  desired,  more  or  less  i)utri(l, 
or  putrescent,  or  potentially  j)utrescent,  animal  matter,  which  is 
quite  likely  to  cause  ^Mstro-cnteric  disturhance,  if  nothing  more. 

With  all  these  drawbacks,  however,  it  is  sometimes  possible  to 
bring  about  consideral)le  improvement,  even  by  the  administration 
of  the  commercial  powders,  if  care  be  taken  to  specify  the  products 
of  manufacturing;  {)harmacists  worthy  of  confidence.  There  are 
also  obtainable  some  good  liquid  preparations  suitable  for  injection. 
The  treatment  to  be  successful  must  be  persistent.  jMiracles  are 
not  to  be  looked  for. 

On  the  whole,  thymus  gland  is  the  most  useful  of  the  ductless 
gland  preparations  in  the  largest  number  of  cases.  It  must  l)e 
given  in  sufficient  quantity — from  0.5  to  3  grams  (8  to  45  grains) 
of  a  good  commercial  desiccate  or  the  equivalent  in  other  forms — 
daily,  for  months  together.  I  still,  however,  find,  as  reported  to 
the  American  Medical  Association'  fifteen  years  ago,  the  conjoint 
or  alternate  use  of  adrenal  and  thymus  i)reparations,  even  better. 

j\Iore  recently  I  have  been  making  observations  with  'pituitary 
preparations.  While  the  whole  gland  is  useful,  there  is  reason  to 
believe  that  a  certain  antagonism  exists  between  the  anterior  and 
posterior  portions,  and  that  the  latter  is  the  effective  agent.  I 
have  not  been  able  to  observe  any  material  difference  between  the 
therapeutic  effect  of  the  pars  intermedia  alone,  and  that  of  the  whole 
posterior  lobe  (including  the  intermedia  and  the  nervosa) ;  and  the 
whole  posterior  lobe  is  easier  to  obtain  and  cheaper.  One  of  the 
earlier  patients  to  receive  pituitrin  injections  was  a  woman  at  the 
Philadelphia  General  Hospital  who  had  been  in  the  house  for  more 
than  two  years  before  she  was  brought  to  my  personal  attention, 
and  w'ho  had  during  that  period  been  under  the  care,  from  time  to 
time,  of  several  of  my  colleagues,  as  well  as  of  one  of  my  assistants. 
She  had  been  treated  in  various  ways,  but  chiefly  as  the  Frenchman 
advised  that  coryza  should  be  treated — ^"with  contempt."  Sur- 
gery had  been  proposed  and  declined.  There  had  been  ample  time 
for  spontaneous  recovery,  if  it  were  to  occur.  The  case  was  one 
of  moderate  severity,  with  periods  of  extreme  tachycardia,  and  the 
exophthalmos  was  of  such  degree  that  about  one-fourth  of  the  eye- 
ball was  left  uncovered  w^hen  the  attempt  was  made  to  close  the 
lids.  Intramuscular  injections  of  pituitrin,  at  first  in  small  {circa 
5  minims,  0.3  c.c),  and  afterward  in  rather  large  doses  (20  to  30 
minims,  1  to  2  c.c.)  were  given,  at  first  once,  and  afterward  thrice, 
daily.  Improvement,  both  subjective  and  objective,  was  marked 
and  rapid.  Soon  it  became  impossible  to  keep  the  patient  in  bed; 
and  I  was  unable  to  exhibit  her  to  the  Philadeli)hia  County  Medical 
Society  as  arranged  for,  because  a  change  in  the  date  of  some  of 

3  Jour.  Amer.  Med.  Assoc,  July  10,  1897. 
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the  Society's  work  having  caused  postponement  for  a  month,  she 
refused  to  remain  longer  in  the  hospital,  and  afterward  could  not 
be  traced.  The  heart  had  become  quiet,  the  goitre  was  scarcely 
more  than  visible,  and  the  eyelids  closed  almost  completely.  Such 
rapid  and  remarkable  improvement  is  not  the  rule.  The  effect  is 
gradual,  but  progressive,  and  the  pituitary  needs  to  be  supplemented 
by  thymus  or  other  appropriate  adjuvant. 

Concerning  the  theory  of  treatment  with  ductless-gland  prepara- 
tions, so  much  could  be  said,  and  3'et  with  so  little  certainty,  that 
it  is  hardly  worth  while  going  into  the  subject  here.  Even  should 
one  master  all  the  facts  contained  in  Sajous's  great  work,  he  would 
not  arrive  at  assurance  concerning  the  interrelations  of  the  hormones 
and  hormonogenic  tissues,  but  merely  at  a  more  comprehensive 
view  of  his  ignorance.  The  rationale  of  organotherapy,  or  if  the 
term  be  preferred,  hormonotherapy,  in  Graves'  disorder,  is  doubt- 
less different  in  different  cases.  In  some,  a  toxic  agent — which 
may  be  merely  an  excess,  or  perhaps  a  perversion,  of  a  normal 
secretion;  or  may  be  an  excretion  product  abnormally  retained; 
or  may  be  a  wholly  abnormal  substance — is  inliibited,  neutralized, 
or  otherwise  counteracted.  In  other  instances,  the  product  em- 
ployed medicinally  acts  as  an  exciting  agent,  stimulating  deficient 
normal  activity — perhaps  of  an  antagonizing  gland.  In  others,  it 
complements  or  supplements  or  replaces  the  action  of  normal  or 
deficient  organs  or  secretions.  Thus  the  ultimate  effect  may  be 
(directly)  that  of  the  tissue  or  organ  administered,  or  (indirectly) 
that  of  some  other  tissue  or  organ  which  it  arouses;  or  the  entire 
action  may  be  merely  inhibitory.  The  somewhat  contradictory 
pathology  of  the  thymus  gland  aptly  illustrates  this  fact.  It  is 
found  abnormally  persistent  or  enlarged  in  some  cases  of  Graves' 
disorder;  but  also  sometimes  in  mv-xedema,  and  frequently  in 
acromegaly.  We  cannot  yet  dogmatize  concerning  the  natural 
complementations  and  antagonisms  which  doubtless  we  avail 
ourselves  of,  in  the  administration  of  the  organ-preparations.  And 
as,  furthermore,  we  have  at  present  no  means  of  ascertaining 
clinically  just  what  is  needed  in  any  special  instance,  we  are 
compelled  in  most  cases  to  resort  to  the  therapeutic  test  itself, 
by  tentative  administration  of  the  various  agents,  before  we 
can  determine  which  is  best  for  the  particular  individual  under 
treatment. 

The  great  drawback  to  tliis  sort  of  empirical  choice  is  the  fact 
that  a  few  days  does  not  sufiice  to  make  the  test;  a  month  or  more 
may  be  required.  Notwithstanding  this,  it  is  worth  while;  and,  as 
one  accumulates  experience,  he  begins  to  formulate  for  himself 
certain  indications  that  guide  in  the  tentative  selection,  and  most 
frequently  guide  aright.  One  such  indication,  upon  which  the  use 
of  the  pituitary  preparations  or  of  epinephrin  (the  adrenal  prin- 
ciple) may  be  based,  is  the  systolic  blood  pressure.    When  this  is 
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especially  low,  say  less  than  100  mm.  Hg.,  one  of  these  substances 
should  always  be  administered,  whether  or  not  thynnis  is  given 
coincidentally.  If  pulse  frequency  diminishes  and  systolic  pressure 
increases  more  than  rest  alone  can  account  for,  then  one  may  be 
sure  that  he  is  on  the  right  track. 

Among  other  organic  preparations  that  are  sometimes  useful, 
is  extract  of  spleen,  as  in  a  remarkable  case  reported  by  II.  C.  Wood; 
but  I  have  no  personal  experience  with  it.  It  is  a  curious  fact  that 
thyroid  gland  is  remedial  in  some  cases,  even  in  patients  with  marked 
goitre  and  without  myxedematous  or  other  symptoms  indicative 
of  thyroid  atrophy.  One  such  instance,  in  a  man  under  my  care 
at  the  Philadelphia  General  Hospital  some  twenty  years  ago,  I 
have  reported.  In  this  case  there  were  marked  exophthalmos,  con- 
tinuous tremor,  fits  of  cardiac  palpitation,  and  many  and  various 
nervous  symptoms.  Goitre  had  been  present,  but  the  thyroid,  at 
the  time  I  saw  the  patient,  was  not  markedly  enlarged.  This 
might  indicate,  of  course,  a  beginning  atrophy.  But,  on  the  other 
hand,  there  are  cases  with  incipient  Graves'  phenomena.— formes 
frustres  and  others — but  with  little  or  no  thyroid  enlargement  (or 
with  intermittent  thyroid  enlargement)  also  benefited  by  thyroid 
substance;  a  fact  suggesting  the  existence  of  a  class  of  cases  in 
which  over-activity  of  the  thyroid  is  at  first  a  defensive  reaction, 
only  later  becoming,  by  its  excess,  offensive.  The  medicinal  use 
of  thyroid  substance  permits  the  gland  to  become  quiescent,  and 
obviates  the  later  pathological  phenomena.  Such  treatment, 
however,  is  to  be  undertaken  tentatively  and  cautiously;  for  in 
the  ordinary  case  thyroid  is  harmful.  Its  administration  should, 
indeed,  be  avoided  altogether  by  those  who  have  not  had  large 
experience,  not  only  with  Graves'  disorder,  but  also  with  the  use 
of  thyroid  preparations  in  various  other  conditions. 

Parathyroid  extract  is  useful  in  many  cases,  especially  in  controll- 
ing tremor  and  allied  nervous  symptoms.  I  frequently  conjoin  its 
use  with  that  of  the  thymus,  adrenal  or  pituitary  preparations. 
Large  doses  are  not  necessary.  From  y ,y  to  ^  grain  (5  to  25  mg.)  of 
the  desiccated  commercial  preparation,  given  thrice  daily  for 
limited  and  recurrent  periods,  usually  suffices.  Its  effect  seems  to 
be  enhanced  by  the  concurrent  administration  of  a  calcium  salt, 
and  this  latter  may  be  given  with  food,  if  necessary,  replacing 
table  salt.  It  is  possible  and  plausible  that  the  tremor  is  indeed 
due  to  compromising  of  the  parathyroid  glands  in  the  course  of 
the  pathological  process. 

Not  only  in  the  administration  of  parathyroid  substance,  but 
also  in  the  use  of  the  other  glands,  it  is  well  to  intermit  and  alternate; 
replacing  thymus,  for  example,  with  adrenal  or  pituitary;  or  using 
in  place  of  adrenal  one  of  the  mineral  or  vegetable  drugs  of  similar 
pressor  effect.  One  reason  for  this  is  that  the  antigen  action  of  the 
animal  products  is  a  factor  to  be  reckoned  with.     This  is  not 
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theoretical  only;  in  some  of  my  eases,  antibodies  (to  pituitary  sub- 
stance) have  {)een  demonstrated  in  the  blood  (by  Drs.  S.  ]).  W. 
Ludlum  and  Ellen  T.  Corson-White).  The  antigenic  effect  is  a 
double-edged  sword,  cutting  both  ways,  and  it  complicates  the 
therapeutic  i^roblem  still  further.  I  have  never  attempted  to  inject 
thyroid  extract  in  minute  quantities  as  an  antigen — a  vaccine — but 
it  is  not  imi)ossible  that  some  such  procedure  might  be  worked  out, 
and  be  useful  so  far  as  concerns  mere  hyperthyroidism. 

The  well-known  connection  of  menstrual  disorders  with  Graves' 
syndrome  has  suggested  the  use  of  ovarian  substance  and  mammary 
gland  substance  to  control  special  symptoms.  I  have  seen  no 
benefit  from  either.  Incomplete  observations  with  lutein  (from  the 
coryus  luteum)  are,  however,  more  promising;  but  as  yet  nothing 
definite  can  be  said. 

Intestinal  Antisepsis.  Intestinal  antiseptics  appear  to  be 
useful  auxiliaries  to  treatment.  Whether  or  not  the  disorder  is 
originated  by  the  absorption  of  toxic  products  from  the  intestine, 
it  is  certainly  aggravated  thereby.  Dieting  does  much  to  diminish 
this  liability.  In  addition,  however,  it  is  well  to  wash  out  the  colon 
thoroughly  with  hot  saline  solution  once  or  twice  weekly,  and  to 
administer  such  agents  as  the  salicylic  compounds,  beta  naphthol, 
benzonaphthol,  hexamethylenamin,  guaiacol  carbonate,  and  the 
like,  singly  or  in  association,  from  time  to  time.  Also  an  occasional 
course  of  calomel,  followed  by  a  saline  aperient,  or  the  occasional 
use  of  castor  oil,  and  the  cholagogue  purgatives,  helps. 

Mentliol  has  been  urged  as  a  specific.  Wliether  it  acts  as  an 
intestinal  antiseptic  or  otherwise,  some  cases  are  greatly  benefited 
by  it.  I  was  first  led  to  its  use  by  the  history  of  an  intelligent 
patient  presenting  other  symptoms  of  vascular  disorder,  but  in 
whom  I  could  not  find  enlargement  of  the  thyroid  gland  or  exoph- 
thalmos. Observing  me  search  for  these  signs,  the  man  informed 
me  that  he  had  had  exophthalmic  goitre  some  ten  years  previously, 
but  had  recovered  while  taking  menthol.  That  may  have  been  a 
coincidence,  of  course;  but  at  all  events  the  drug  is  useful  in  some 
cases;  and  it  may  be  tried  when  other  means  have  proved  ineffica- 
cious, or  as  a  succedaneum  to  the  organ-preparations  during  the 
periods  of  intermission. 

Symptomatic  Measures.  In  addition  to  the  general  treatment 
of  rest,  fresh  air  and  dieting,  hot  and  cold  applications,  intestinal 
antisepsis,  and  the  administration  of  organic  extracts,  there  are 
various  measures,  medicinal  and  physiological,  that  may  be  useful 
in  controlling  or  mitigating  symptoms.  Since  these  are  familiar  to 
most,  they  may  be  mentioned  briefly. 

For  the  nervous  erethism,  especially  if  there  is  a  tendency  to 
insomnia,  strontium  bromide  in  doses  of  from  2  to  4  grams  (30 
to  60  grains)  twice  or  thrice  daily,  according  to  circumstances, 
may  be   given.     Hyoscine   hydrobromide,  or,   better.   Scopolamine 
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hydrobroniidr,  \  milligram  {.y\„  ^raiii)  or  less,  (nice  or  twice 
daily,  is  helpful.  The  treatment  su^'gested  hy  Forehheiiner, 
namely,  nnitml  quinine  hydrubromide,  5  grains  or  more  thrice 
daily,  is  also  of  considerable  serxiee  in  contr<»lIing  the  cardiac  and 
nervous  symptoms.  I  ha\e  sometimes  ohserxed  even  better 
results  when  ergot  and  picrotoxin  are  associated  with  the  (piininc 
salt,  than  when  it  is  given  alone.  When  there  is  considerable 
tendency  to  erythema,  purpura,  urticaria,  and  similar  angioneurotic 
phenomena,  these  same  drugs  (neutral  quinine  hydrobroiiiide, 
ergot,  and  picrotoxin)  are  also  useful,  and  may  be  given  singly  or 
in  conjunction,  according  to  the  efi'ect  in  the  particular  case. 
Hi/draied  calcium  chloride,  calcium  lactophosphate,  calcium  glycero- 
])hospliate,  or  calcium  lactate  may  serve  to  control  pruritus,  and 
sometimes  to  mitigate  urticaria.  Digitalis  and  sfropluinthuft,  the 
latter  especially,  are  useful  in  regulating  cardiac  action,  the  indica- 
tions being  familiar.  When  other  measures  have  not  proved 
sufficient  to  quiet  the  heart — especially  when  the  patient  is  first  put 
to  bed,  and,  later,  when  modified  activity  is  first  resumed — small 
doses  of  stroj)hanthus  may  be  used  continuously.  Better  than 
any  drug,  however,  during  rest,  and  also  in  the  rest  periods 
that  punctuate  activity,  is  the  application  of  a  precordial  coil 
through  which  ice-water  is  allowed  to  run.  The  ice-hag  is  a  con- 
venient, but  less  effective  and  somewhat  clumsy,  substitute.  In 
some  instances  the  ice-bag  or  coil  may  be  more  effectively  applied 
to  the  cervical  or  cervicodorsal  (thoracic)  spine;  or  the  precordial 
and  spinal  applications  may  be  coincident  or  alternating. 

Another  drug  useful  in  many  cases,  sometimes  alone  and  some- 
times in  association  with  digitalis  or  strophanthus,  is  cactus.  This 
is  talking  heresy;  but  I  have  records,  including  blood  pressure 
measurements  and  tracings,  showing  the  eft'ect  of  a  good  cactus 
preparation  in  reducing  abnormal  pulse  frequency,  correcting 
arrhythmia  and  elevating  blood  pressure,  especially  in  cases  of 
Graves'  syndrome  and  allied  conditions.  It  is  not  often  that 
aconite  or  veratnun  viride  becomes  indicated  in  Graves'  disorder, 
when  rest  and  hydrotherapeutic  measures  have  been  instituted. 
In  exceptional  cases  the  familiar  indications  for  these  drugs  may 
be  presented.  I  have  no  experience  with  the  use  of  atropine  in  this 
disorder,  but  I  have  heard  it  commended.  Theoretically,  it  should 
be  "guarded"  with  a  digitalis  drug. 

Topical  Treatment.  Is  it,  or  is  it  not,  advisable  to  attempt  to 
reduce  the  goitre  by  local  measures?  I  believe  that  it  is,  in  many 
cases;  and  despite  the  fact  that  the  internal  administration  of 
iodides  usually  aggravates  the  Graves'  phenomena,  1  have  observed 
no  bad  results,  but  only  good  result  or  no  result,  from  topical 
apj)lications  of  iodine  preparations.  Of  these,  the  solution  of  iodine 
in  liquid  saponified  petrolatum  seems  to  be  the  best.  Interesting 
theoretic  considerations  are  suggested  by  this  fact;  but  I  will  only 
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say  that  if  the  gland  has  hypertrophied  in  response  to  a  demand 
from  the  system  for  the  storing  of  iocHne  therein,  so  that  this  ele- 
ment may  be  delivered  into  the  blood  stream  in  an  acceptable  form, 
the  artificial  supply  may  enable  it  to  reduce  its  activity. 

Electricity  has  been  utilized  in  various  ways.  Cataphoric,  or  as 
it  is  now  termed,  ionic,  application  of  iodine  has  been  made;  the 
galvanic  current  has  been  passed  through  the  gland,  and  applied 
over  the  neck  in  the  neighborhood  of  the  cervical  sympathetic.  In 
my  own  hands,  the  most  satisfactory  form  of  electric  application — 
in  that  minority  of  cases  in  which  any  such  treatment  has  seemed 
necessary — has  been  the  high  frequency  discharge  frr  n  an  Oudin 
"  resonator"  in  connection  with  a  Tesla  coil,  Leyden  jar  battery,  and 
static  influence  machine.  Sometimes  the  electrification  is  directed  to 
the  goitre ;  sometimes  to  the  back  of  the  neck  in  the  neighborhood  of 
the  vertebra  pronmiens;  sometimes  to  both.  This  application,  how- 
ever, has  been  used  only  in  mild,  early  cases,  in  which  absolute  rest 
has  not  been  indicated;  or  else,  when  the  improvement  has  so  far 
l)rogressed  that  rest  may  be  intermitted  or  given  up;  for  it  means 
that  the  patient  should  be  able  to  visit  the  physician's  office  two 
or  three  times  weekly.  It  is  of  auxiliary  benefit,  but  would  not 
alone  bring  about  recovery.  How  lasting  the  result  may  be  one  is 
not  yet  in  position  to  say,  as  I  have  used  this  particular  modality 
only  during  the  last  three  years. 

There  are  many  other  medicinal  and  physiological  measures  of 
moie  or  less  benefit  in  certain  cases  of  Graves'  disorder,  but  those 
discussed  or  mentioned  are  suflBcient  to  indicate  the  general  char- 
acter of  the  non-surgical  treatment  that  has  been  found  of 
service.  It  is  not  specific,  although  it  is  special;  and  it  is  highly 
individualized. 

Serois,  etc.  Before  concluding,  a  word  should  be  said  as  to 
the  various  serums  and  antibodies  that  have  been  proposed  and 
used.  My  own  experience  with  Rogers'  and  Beehe's  scrum  has 
thus  far  been  inconclusive;  although  it  is  only  fair  to  say  that  I 
speak  after  a  very  limited  trial.  It  produced  remarkable,  but  not 
permanent,  good  results  in  two  cases;  and  failed  entirely  in  two 
other  cases.  That  it  has  great  possibilities  cannot  be  gainsaid; 
and  one  should  resort  to  it  unhesitatingly,  in  any  case  in  which 
cytolysis  seems  to  be  necessary. 

Rodagen,  a  preparation  made  from  the  milk  of  thyroidectomized 
goats,  I  have  used  in  but  a  single  instance;  that  of  a  woman  who 
was  steadily  improving  under  rest  and  treatment  with  th^-mus 
gland  and  stroplianthus,  but  who  became  impatient  at  the  pro- 
longed restraint.  There  was  immediate  recurrence  of  subjective 
feebleness,  anorexia,  insomnia,  and  rapid  action  of  the  heart.  The 
thyroid  gland,  which  had  been  reduced,  enlarged  again,  and  con- 
siderably, in  the  course  of  a  few  days.  The  rodagen  was  stopped 
and  the  patient  again  improved.     A  month  later  it  was  again 
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administiTod  in  sihmIIct  (|uaiitily.  hut  with  tlic  same  untowjinl 
result.  Tlic  orif^'iiial  trcatiucnt  was  rcsjiincd  and  the  patient  made 
(•omj)lote  retuven  ,  uliicli  has  now  lasted  lor  some  seven  years. 
This  would  apj)ear  to  give  eolor  to  tlie  theory  that  in  this  case  at 
least,  the  enlarjfenient  of  the  thyroid  jjland  was  a  eonipensatory, 
defensive  hypertrophy,  the  necessity  for  which  \anished  with  the 
administration  of  the  thymus  preparation. 

Anfiffu/roidin  and  ihijroidectin  liave  also  failed  in  my  Jiands, 
although  neither  has  been  given  extended  trial.  The  necessity  to 
do  so  has  not  been  evident  when  good  results  were  obtained  with- 
out them,  anti  surgery  has  seemed  preferable  in  the  cases  that  did 
not  seem  suited  for,  or  did  not  yield  to,  the  medicinal  and  hygienic 
management  that  has  been  outlined. 

Si'MMARY.  To  sum  up,  Graves'  syndrome  is  a  complex  disorder, 
having  many  varieties,  a  multii)lc  etiology,  and  an  obscure  i)ath- 
ology.  The  goitre  is  an  incident,  and  the  disorder  may  exist  without 
it.  When  goitre  occurs,  existing  symptoms  arc  usually  aggravated 
and  new  symptoms  added. 

Surgical  treatment  rarely  becomes  necessary  in  cases  recognized 
early.  In  approximately  ]■")  to  20  per  cent,  of  cases,  surgery  is 
made  necessar}"  by  failure  or  inability  to  institute  prompt,  or  proper 
and  persistent,  non-surgical  treatment.  In  about  5  per  cent,  of 
cases  surgery  may  become  necessary,  despite  earh'  and  skilful 
hygienic  and  medicinal  management. 

The  first  element  in  treatment  may,  therefore,  be  stated  as 
early  diagnosis.  Cases  of  which  the  true  nature  is  not  recognized 
are  likely  to  be  termed  "neurasthenia,"  "hysteria,"  "nervousness," 
"anomalous  neurosis,"  "nervous  dysj)epsia,"  and  the  like.  Ade- 
quate treatment  may  thus  be  not  instituted  until  late;  aufl  some- 
times, too  late.  This  is  probably  owing,  in  part  at  least,  to  the 
unfortunate  title  "exophthalmic  goitre;"  for  both  goitre  and  ex- 
ophthalmos are  usually  late  signs. 

There  is  no  specific;  but  certain  useful  measures  may  be  organized 
into  a  form  of  s])ecial  procedure. 

Non-surgical  treatment  is  usually  prolonged.  Its  keynote  is 
individualization.  It  must  be  patient  and  persistent.  Its  principal 
element  is  rest;  to  be  modified  according  to  circumstances.  Rest 
must  be  mental  as  well  as  ])hysical,  and  must  include  correction  of 
ocular  errors  (eye-strain)  and  removal  of  all  sources  of  reflex  irri- 
tation. Instituted  under  diagnostic  error,  it  is  equally  beneficial. 
Fresh  air  and  regulation  of  diet  are  necessary,  much  as  in  pul- 
monary tuberculosis.  Active  elimination  must  be  maintained. 
Educational  exercise  of  the  vasomotor  system  by  hot  and  cold 
applications  is  always  of  benefit.  Under  such  management,  with 
perhaps  occasional  symptomatic  medication,  somewhere  from  25  to 
30  per  cent,  of  all  patients  may  be  expect(>d  to  get  well— the  cases 
of  sc-called  spontaneous  recover^'. 
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The  application  of  ice-water  coils  over  the  heart  and  over  the 
cervical  spine,  the  administration  of  trustworthy  preparations  of 
well-chosen  organ-extracts  and  various  forms  of  auxiliary  medi- 
cation; with  perhaps  the  use  of  certain  mechanical  manipulations, 
topical  applications,  and  electric  modalities,  will  increase  the  number 
of  recoveries  to  80  per  cent,  or  more. 


INFECTIONS   FOLLOWING  TONSILLOTOMY  WITH    A 

CONSIDERATION  OF  THE   FORMS   OF  SUCH 

INFECTIONS. 

By  Henry  Koplik,  M.D., 

NEW    YORK. 

During  the  last  twenty-five  years  our  knowledge  of  infections 
with  the  tonsil  as  a  port  of  entry  has  been  enlightened  to  a  con- 
siderable extent,  both  from  an  experimental  and  clinical  point  of 
view.  The  evidence  that  such  infection  takes  place  is  overwhelm- 
ing. Speaking  of  nurslings  and  children  Gundobin^  asserts  that 
the  tonsils  have  a  pathological  significance  due  to,  on  the  one 
hand,  their  hyperplasia,  and,  on  the  other  hand,  their  capability 
of  transmitting  certain  infections.  We  meet  hyperplasia  of  the 
tonsillar  tissue  not  alone  most  frequently  from  the  fourth  to  the 
eighth  year  of  life,  but  in  the  newborn  and  the  adult.  The  tonsils, 
the  pharynx,  and  nasopharynx  with  its  adenoid  tissue,  the  peri- 
tonsillar tissue,  and  the  lymph  nodes  and  lymphatic  tissue  of  the 
retroi)harynx  form  one  coiuiecting  ring  by  which  infections  may 
pass  from  the  tonsil  into  the  general  circulation.  I  will  not  dis- 
cuss the  question  as  to  whether  the  tonsil  must  be  traumatized  in 
order  that  infections  may  penetrate  into  the  deeper  structures. 
This  seems  to  me  a  question  of  rather  academic  interest  in  the 
face  of  the  clinical  facts  that  infections  traceable  to  the  tonsils 
may  be  closely  connected  with  the  appearance  in  quick  sequence 
of  rheumatism,  endocarditis,  pneumonia,  nephritis,  orchitis, 
appendicitis,  etc.  The  literature,  which  is  quite  extensive,  is  not 
lacking  in  furnishing  evidences  of  infections  as  hinted  above. 
Moreover,  forms  of  so-called  cryptogenetic  infections  are  traced 
to  old  tonsillar  foci.  Gwosdinsky-  reports  such  a  case,  the  principal 
symptoms  of  which  were  numerous  large  hemorrhages  into  the 
skin,  with  staphylococci  circulating  in  the  blood  and  suppurations 
of  various  organs  traceable  to  an  old  retropharyngeal  abscess. 
Tischutkin^  publishes  a  fatal  case  of  bacterial  sepsis  as  a  result  of 

'  Treatise.  2  Rus.  Arch,  of  Path.,  1897,  Band  iii. 
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tonsillar  infections,  and  emphasizes  the  importance  of  the  tonsils 
as  a  source  of  cryptoj^enctic  infection.  Baup^  injected  the  tonsils 
with  tubercle  bacilli,  and  showed  that  these  could  pass  to  the 
lymph  passages  of  the  neck  and  mediastinal  lymph  nodes.  Grober* 
did  much  the  same  work  with  carmine.  ]\Ienzner^  investifjated 
the  ])eritonsillar  tissue  in  cases  of  rheumatism,  and  concluded 
that  by  this  route  bacteria  obtained  access  to  the  blood  current, 
cau.sing  endocarditis  and  rheumatic  manifestations;  under  certain 
conditions  the  normal  protective  arrangement  of  the  lymphatic 
pharyngeal  ring  is  overcome  and  bacteria  pass  in  a  ^•irulent  state 
into  the  circulation.  It  is  not  yet  clear  why  these  things  occur 
in  certain  indi\  iduals  and  not  in  others.  It  seems  to  me  that 
much  more  is  needed  than  a  simple  infection  of  the  tonsils  to  pre- 
suppose a  systemic  infection.  We  have  all  seen  patients  repeatedly 
attacked  with  tonsillar  infection,  and  yet  no  systemic  invasion 
resulting  in  choreal,  endocarditic,  or  rheumatic  manifestations 
occurred.  We  must,  rather,  assume  some  systemic  indi\idual 
idiosyncrasy  which  allows  of  such  a  result,  else  the  simple  fact 
of  the  presence  of  a  tonsillitis  would  be  universally  disastrous. 

Years  ago  Packard^  showed,  from  a  purely  clinical  standpoint, 
the  sequence  of  endocarditis  and  tonsillar  infection;  and,  later, 
Forcheimer^  cited  instances  of  systemic  infections  including  appen- 
dicitis and  infectious  iaundice  as  a  sequence  of  tonsillitis.  The 
appearance  of  an  endocarditis  in  the  course  of  a  tonsillar  infection 
is  certainly,  today,  not  a  novel  experience — on  the  other  hand, 
general  severe  septicemia  following  catarrhal  angina  is  a  matter 
of  record  (Tollens).^  Such  cases  are  exceptional,  but  they  do 
occur.  An  angina  may  result  in  simple  swelling  and  redness  of 
the  fauces  (bacteremia);  or  in  severe  inflammation  of  the  lymph 
nodes  with  secondary  suppurations,  as  appendicitis,  osteomyelitis, 
endocarditis,  and  signs  of  sepsis  of  the  internal  organs  without 
bacteremia;  or  there  may  be  angina  with  endocarditis,  acute 
nephritis,  cholecystitis,  encephalitis,  arthritis,  where  changes 
grossly  clinical  in  the  neck  are  slight  (Kretz),io  and  there  is  no 
bacteremia. 

Lingelsheim"  found  streptococci  constant  in  and  on  the  tonsils 
in  the  normal  pharynx  and  nose,  and  this  fact  is  frequently  con- 
firmed in  the  literature.  The  least  irritation  increases  in  numbers 
these  normal  habitants  of  the  tissues.  It  is  only  additional  evidence 
to  quote  the  literature  to  any  greater  extent  to  prove  our  thesis — 
that  the  tonsils  play  a  role  in  systemic  infections  which  daily 
experimental,  pathological,  and  clinical  data  go  to  confirm.     The 

*  Les  Amygdales  porte  d'ontrfe  dc  la  tubercuIo.se,  Tlii^sc,  Paris,  1900. 

»  Deutsch.  Arch.  f.  klin.  Med.,  1900.  6  Deutseh.  Auld  Woch.,  1901. 

'  Amer.  Jour.   Med.  Sci.,   1900.  «  Amer.  Pcd.  Soc.  Trans,  1902. 

»  Zeit.  f.  Ohrenheilk.,  1902.  ">  Zentralbl.  f.  Path.,  1900,  Band  xvii. 
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whole  mass  of  literature  may  be  summed  up  to  show  that  tonsillar 
infections  may  first  cause  simple  febrile  disturbances  without 
septicemia,  they  may  result  in  systemic  infections  causinf;  endo- 
carditic,  rheumatic  joint,  and  choreal  manifestations,  and  finally, 
as  in  the  case  of  Gwosdinsk}','-  septicemia  with  hemorrhagic 
manifestations  and  fatal  issue. 

If  the  tonsil  in  situ  is  such  a  source  of  danger  as  a  port  of  entry 
of  infections,  tlie  organ,  when  the  subject  of  traumatism  or  opera- 
tion, opens  up  a  whole  area  which  easily  takes  up  infection.  In 
recent  years  it  has  been  my  observation  that  after  tonsillotomy 
or  enucleation  of  the  tonsils,  with  or  without  the  removal  of  the 
adenoid  growths  in  the  nasopharyngeal  space,  certain  forms  of 
infection  are  ai)t  to  arise.  It  is  surprising  that  those  whose  work 
lies  in  this  special  field  of  surgery  are  not  impressed  with  this 
danger.  The  nose  and  throat  surgeons,  as  a  rule,  do  not  see  all 
of  their  cases  after  operation,  and  inquiry  among  them  elicits  very 
little  data  as  to  the  infections  which  are  the  theme  of  this  paper. 
In  fact,  in  one  case  a  surgeon  asserted  that  he  had  performed  a 
thousand  or  more  operations  on  the  tonsils  and  adenoids  without 
once  having  observed  a  case  of  infectious  fever  following  the 
operation.  Inasmuch  as  the  statement  was  made  in  a  conference, 
and  tlie  case  on  which  he  had  operated  was  running  a  septic  tem- 
perature subsequent  to  the  operation,  it  may  be  seen  that  these 
cases  have  not  as  yet  received  the  full  attention  they  call  for. 

There  are  three  forms  of  infection  which  I  have  seen  following 
the  removal  of  the  tonsils,  or  adenoids,  or  both: 

1.  After  an  operation  the  patient  may  appear  to  be  doing  well, 
but  on  the  second  or  third  day  begin  to  run  a  temperature  of  vary- 
ing severity.  A  careful  examination  of  the  chest  and  throat  fails 
to  reveal  any  cause  for  this  temperature,  and  in  the  cases  which  I 
have  in  mind  the  heart  remains  normal  and  there  is  no  develop- 
ment of  a  nuirmur  nor  any  signs  of  endocarditis.  The  lymph  nodes 
in  the  neck  may  not  be  enlarged,  the  patient  recovers  after  a  week 
or  more,  and  no  signs  of  any  other  lesion  are  found  to  account 
for  the  run  of  temperature.  In  the  cases  I  refer  to  the  ears  are 
blameless,  and  here  I  will  exclude  from  any  consideration  those 
numerous  cases  in  which,  after  operation,  the  ears  become  the 
seat  of  inflammation  by  apparent  extension  of  inflammatory 
processes  of  repair,  or  inflammatory  exacerbation  from  the  pharynx. 
Not  long  ago  1  was  called  to  see  a  case  of  a  boy,  aged  about  nine 
years.  He  was  quite  well  before  his  tonsillectomy;  the  physician 
had  advised  ablation  of  the  tonsils  as  a  hygienic  measure.  The 
operation  was  neatly  and  successfully  accomplished.  After  twenty- 
four  hours  the  patient  began  to  run  a  high  temperature,  10.3°  to 
104°.    On  examination  the  physical  condition  of  the  patient  showed 

12  Loc.  cit. 
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absolutely  iiotliiiii;.  When  1  s;i\v  the  jciticiit  the  iiccrntic  areas 
^eiuTiillx'  seen  alter  operation  had  fully  cleared  oil"  and  the  throat 
looked  clean.  Tin"  patient  ran  an  ohscure  temperature  for  two 
weeks  and  then  recovered  without  ill  eti'eets  on  the  heart  and  no 
rheumatic  manifestations.  Since  seeing  this  case  1  have  heanl 
of  and  .seen  similar  cases,  but  inasmuch  as  I  have  not  been  allowed 
to  examine  the  cases  myself  I  cannot  \'ouch  as  to  the  absence  of 
otiier  lesions,  as  in  the  typical  case  related.  I  ha\e  the  conviction 
that  such  cases  are  not  uncommon. 

2.  A  second  set  of  ca.ses  are  those  in  which,  after  ablation  or 
enucleation  of  the  tonsil,  the  patients  run  a  uioderately  hijjh 
temperature  for  weeks  and  de\elop  cardiac  nuirmurs,  or  even  in 
a  short  time  after  operation  develoj)  the  sijjns  and  symptoms  of 
a  malignant  form  of  septic  endocarditis,  and  die.  Of  this  latter 
form  of  infection  it  can  be  said  that  they  must  be  extremely  rare, 
but  they  certainly  do  occur. 

The  following  is  a  very  instructive  example  of  such  an  infection, 
which  I  published  some  years  ago:^^  A  boy,  aged  ten  years,  suffer- 
ing from  manifestations  of  rheumatism  in  the  form  of  a  mitral 
regurgitant  murmur  of  old  standing,  had  a  mild  form  of  chorea. 
While  the  chorea  was  in  progress,  the  patient,  l)eing  up  and  about, 
was  oi)erated  upon  and  the  tonsils  and  adenoids  were  removed. 
Three  days  after  the  operation  the  patient  was  seized  with  a  chill 
and  fever  and  an  exacerbation  of  the  chorea.  Examination  of  the 
heart  at  this  time  showed  a  peri-endocarditis.  In  the  second  week 
he  became  delirious,  complained  of  precordial  pain,  and  ran  a 
high  temperature.  He  developed,  also,  petechiie,  and  died  after 
an  illness  of  two  weeks.  This  case  was  seen  by  others  in  consulta- 
tion, and  the  opinion  was  unanimous  that  the  operation  had 
precipitated  the  violent  form  of  sepsis  from  which  the  patient 
succumbed. 

A  much  milder  form  of  sepsis,  but  just  as  disquieting,  occurred 
in  a  case  of  a  child,  aged  seven  years.  She  was  in  perfect  health. 
Her  tonsils  were  not  large,  but  the  surgeon  said  they  were  the 
seat  of  erosions,  and  ad\ised  removal  in  spite  of  the  perfect  condi- 
tion of  the  child.  The  tonsillar  tissue,  which  was  successfully 
removed  by  enucleation,  was  not  great  in  bulk.  The  child  appar- 
ently weatliered  the  operation  successfully.  Three  days  after  the 
operation  it  was  noticed  that  the  child  was  not  herself,  and  investi- 
gation revealed  a  temperature  running  quite  high.  After  some 
days  of  illness  I  saw  the  case.  She  had  been  rumiing  an  irregu- 
larly remitting  tem{)erature.  Her  fever  would  mount  as  high 
as  104°  to  105°,  and  fall  to  almost  the  normal.  Under  antipyretics 
the  temperature  would  stay  at  or  nearly  the  normal  for  one  or  two 
days,  and  then  mount  again.  The  throat  at  the  time  I  saw  the 
patient  had  cleared  of  all  necrotic  tissue.     The  patient  had  a 

»  Diseases  of  Infancy  and  Childhood,  l'J02, 
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flushed  ;ii)pci(rance,  and  after  a  week  of  fever  liad  lost  ground 
l)hysicall.y — otherwise  she  Avas  in  good  spirits.  There  was  a  slight 
bruit  over  the  apex  and  base  systolic  in  time,  and  on  one  con- 
junctiva there  was  a  doubtful  petechial  spot.  A  blood  culture 
failed  to  reveal  bacteria,  but  the  course  was  that  of  a  mild  endo- 
cardial infection,  lasting  owt  three  weeks,  with  recovery.  This 
case  was  seen,  also,  by  others  and  the  opinion  of  a  postoperative 
infection  api)eared  to  be  conclusive.  All  other  forms  or  causes  of 
infection,  such  as  typhoid,  or  even  mild  chest  infections,  or  para- 
tyi)hoid  infections,  were  excluded  and  Jiot  entertained.  The 
sequence  of  the  febrile  attack  so  immediate  upon  operation,  the 
absolute  exclusion  of  everything  i)ointing  to  other  organs,  left 
only  the  one  conclusion  of  a  postoi)erati()n  infection. 

3.  The  third  form  of  septic  infection  following  tonsillotomy  or 
adenectomy,  which  I  have  seen  resembles  more  a  hematogenous 
borne  infection,  and  is  of  interest  in  view  of  the  case  cited  in  the 
first  part  of  this  paper  by  Gwosdinsky,  in  which  the  sepsis  took 
the  form  of  extensive  hemorrhages  throughout  the  body. 

Case  history:  Female,  aged  five  years,  admitted  to  the  service 
January  17,  1912.    Discharged  February  27,  1912. 

Family  history:    Negative;  no  hemophilia. 

Past  history:  Measles  when  aged  two  years;  varicella  when 
aged  four  years;  never  bled  profusely;  always  a  mouth  breather. 
Three  weeks  before  admission  her  tonsils  and  adenoids  were  re- 
moved at  an  institution  devoted  to  the  treatment  of  diseases  of  the 
nose  and  throat. 

Present  history:  Since  the  day  following  the  operation  the 
child  had  been  running  a  temperature  of  104°  to  105°.  Two  weeks 
before  admission  she  began  to  cough,  with  mucoid  expectoration, 
but  on  examination  no  distinct  pneumonia  could  be  established. 
Three  days  before  admission  to  the  hospital  patient  began  to 
bleed  from  the  lips.  Ecchymosis  appeared  on  the  skin  of  the 
back,  and  two  days  before  admission  the  patient  bled  profusely 
from  the  rectum.  This  intestinal  hemorrhage  was  repeated  several 
times,  and  for  this  she  was  transferred  to  the  hospital.  There  were 
no  chills,  no  sweats. 

Examination  on  admissioii :  The  patient  was  fairly  well  nourished, 
but  anemic.  There  were  seAeral  large  ecchymotic  areas  on  the 
back,  buttocks,  and  thighs,  and  petechia?  over  the  upper  and 
lower  extremities.  The  rectum  was  filled  with  blood  clots.  There 
was  bleeding  from  fissures  in  the  lips.  The  conjunctivae  showed 
petechise.  The  cavities  where  the  tonsils  were  located  were  raw 
surfaced  and  blue,  there  was  blood  in  both  nostrils.  The  post- 
cervical  and  submaxillary  glands  were  palpable.  The  lungs  showed 
a  dull  area  over  the  lower  lobe  on  the  left  side,  behind,  with  a  few 
crepitant  rales,  otherwise  negative.  The  heart  showed  a  slight 
systolic  blow  at  apex. 
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On  admission  tlie  blood  showed  red  blood  cells,  3,744,000;  leuko- 
cytes, 22,000;  polyinorphoiniclear  leukocytes,  72  per  cent.;  lympho- 
cytes, 25  per  cent.;  eosin()i)hiles,  .3  per  cent. 

Subsequent  to  admission  the  ])atient  ran  a  febrile  course  and 
more  petechije  developed  over  the  surface;  one  or  two  hemorrhajjes 
occurred  from  the  bowel.  The  heart  murmur  became  more  pro- 
nounced, and  was  heard  over  the  whole  precordiuin  and  at  the 
apex.  The  pallor  increased,  the  hemoglobin  steadily  diminishing 
to  25  per  cent. 

On  January  24,  the  anemia  was  increasing  in  spite  of  the  fact 
that  no  new  petechniae  appeared,  and  no  additional  hemorrhages 
from  the  bowel  occurred  after  the  injection  of  75  c.c.  of  human 
blood  serum  the  first  three  days  after  admission.  By  January  24, 
the  hemoglobin  sank  to  20  per  cent.  A  direct  blood  transfusion 
was  performed,  the  father  being  donor,  by  Dr.  A.  Moscowitz,  of 
Dr.  A.  Gerster's  service.  Hemoglobin  rose  to  65  per  cent.,  wound 
healed  by  primary  union. 

The  subsequent  history  was  one  of  uninterrupted  convalescence, 
the  lung  signs  persisting  for  some  time. 

On  discharge  of  the  patient  the  blood  examination  showed: 
Red  blood  cells,  5,560,000;  leukocytes,  12,800;  hemoglobin,  88 
per  cent.  Differential  count:  Polymorphonuclears,  38  per  cent.; 
lymphocytes,  61  per  cent.;  eosinophiles,  1  per  cent. 

A  blood  culture  taken  before  the  transfusion  and  during  the 
run  of  temperature  failed  to  show  the  presence  of  bacteria. 
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Temperature  curve  of  a  case  of  hemorrhagic  sepsis  after  toosillectomy  and  removal  of 
adenoids  in  a  child,  aged  five  years.     Recovery  after  transfusion. 


From  a  study  of  this  case  it  will  be  seen  that  the  patient 
ran  a  temperature  which  followed  immediately  upon  the  opera- 
tion of  tonsillotomy  and  adenectomy.  She  was  seen  in  the  week 
or  two  subsequently  and  no  lung  or  other  condition  could  be 
made  out.  When  I  saw  the  patient  at  her  home  with  the  attend- 
ing physician  she  had  begun  to  develop  the  new  symptoms  of 
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hemorrliafic  from  the  l)()\vel,  which  was  profuse  and  exsanguinated 
the  patient.  In  adchtion  there  were  j)etecluie  all  over  the  surface 
of  the  body  and  on  the  conjunctiva',  a  systolic  murmur  was  heard 
at  the  apex  and  over  the  precordium,  and  there  was  a  high  fever. 
In  the  hospital  the  hemorrhages  under  administration  of  serum 
(normal  human)  ceased,  })ut  the  tem])erMture,  as  seen  from  the 
chart,  continued.  The  hemoglobin,  in  the  absence  of  further 
hemorrhage,  diminished  to  20  per  cent.  The  patient  also  developed 
more  marked  signs  after  admission  of  a  bronchopneumonic  process 
over  the  lower  lobe  of  the  left  lung  behind.  She  was  still  running 
a  temperature  of  10.']°  and  sinking,  when  I  determined  to  have  a 
direct  transfusion  performed.  This  was  done,  the  father  being 
donor.  After  the  transfusion  the  temperature  gradually  sank  to 
the  normal  and  from  this  time  the  patient  remained  convalescent, 
and  was  discharged  in  a  normal  condition  both  as  to  her  blood  and 
I)hysical  state.  The  murmur  which  was  present  on  admission 
com{)letely  disappeared  after  transfusion,  proving  conclusively  its 
hemic  origin.  The  culture  of  the  blood  taken  in  the  course  of  the 
illness  was  negative  for  bacteria,  and,  on  account  of  the  extremely 
critical  condition  of  the  patient,  was  not  repeated. 

Here  is  a  case  of  true  hematogenous  sepsis  following  tonsillotomy 
and  adenectomy  in  an  institution,  performed  under  the  most 
excellent  hygienic  conditions.  There  was  in  this  case  no  history 
of  hemophilia  or  any  bleeding  tendencies  in  the  family  or  the  child. 
The  case  resembles  very  much  those  cases  which  we  meet  from  time 
to  time  in  which  leukemic  blood  conditions  seem  to  have  followed 
some  operation  on  the  tonsils,  instances  of  which  are  cited  in  the 
literature.  The  case  is  unique,  inasmuch  as  the  transfusion  was 
performed  for  a  progressive  anemia  which  continued  after  the 
hemorrhages  on  the  skin  and  from  the  intestine  had  ceased,  and 
which  recovered  in  the  face  of  an  evident  sepsis  in  progress  at  the 
time  of  transfusion.  The  transfusion  was  performed  as  a  last 
resort,  to  save  the  life  of  the  patient. 

In  this  pa])er  I  have  called  attention  to  three  distinct  forms  of 
sepsis  which  followed  upon  surgical  removal  of  the  tonsils: 

1.  The  form  which  runs  an  obscure  fever  for  a  week  or  more 
without  causing  any  endocarditic  or  other  lesions. 

2.  Those  cases  which  run  a  temperature  and  combine  w^ith  them 
the  manifestations  either  of  a  mild  infectious  endocarditis,  or  in 
which,  as  in  the  case  of  chorea,  the  endocarditis  takes  on  a  severe 
infectious  (or,  as  it  is  called,  malignant)  type,  with  subsequent 
fatal  issue. 

3.  A  third  form  of  sepsis  is  that  in  which  the  infection  is  evidently 
severely  hematogenous  and  causes  destructive  blood  changes, 
with  signs  of  sepsis  such  as  profuse  hemorrhagic  ecchymotic  areas 
on  the  surface  of  the  skin,  petechiae,  severe  hemorrhages  from  the 
bowel,  and  areas  of  bronchopneumonia. 
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It  is  a  poor  and  iinproducthe  three  months  in  hiryngological 
hterature  which  (h)es  not  furnish  something  new  in  regard  to  tonsil 
removal,  either  in  method  or  in  armamentarium,  and  most  of  us 
have  a  collection  of  instrumental  junk  which  we  have  acquired 
from  time  to  time  in  the  endeavor  to  improve  our  technique. 
This  certainly  shows  that  the  operation  is  neither  sinii)le  nor  easy 
and  gives  rise  to  the  question — has  it  been  the  lack  of  proper 
instruments  so  much  as  other  factors,  which  has  made  so  many 
operations  in  the  past  more  or  less  inadequate  procedures?  Have 
pot  all  of  us  been  dissatisfied  at  times  with  the  operative  results 
of  some  of  our  cases?  Have  not  all  of  us  had  patients  who  have 
had  tonsillitis  and  quinsy  after  we  had  operated  on  them?  Under 
these  circumstances  might  it  not  be  well  to  consider  what  should 
be  our  aim,  what  are  the  reasons  for  failure,  what  are  really  the 
conditions  to  be  met  and  how  may  the  obstacles  be  overcome? 
It  does  seem  as  if  we  should  aim  at  but  one  result,  namely,  complete 
removal  of  the  tonsil,  including  the  capsule.  Many,  perhaps, 
will  disagree  with  this,  but  if  complete  removal  were  as  eas\'  as  is 
partial,  and  if  it  could  be  shown  to  be  no  more  or  even  less  dangerous, 
how  many  then  would  fail  to  agree?  In  doing  an  appendectomy, 
the  surgeon  does  not  leave  half  the  diseased  or  even  a  healthy  half 
of  the  appendix  in  place;  in  operating  on  diseased  cervical  lymph 
nodes,  we  would  not  consider  for  a  moment  cutting  away  three- 
quarters  of  the  diseased  tissue  and  leaving  the  capsule.  The  same 
surgical  principles  which  ai)ply  to  diseased  tissue  elsewhere  in 
the  body  should  apply  to  the  tonsils,  and  it  seems  to  the  writer 
that  the  weight  of  argument  is  in  favor  of  complete  tonsillectomy 
as  the  rule,  and  partial  tonsillectomy  as  the  exception. 

'  Read  before  the  Section  on  Laryngology  and  Otology  of  the  College  of  Physicians  of  Phila- 
delphia, March  20,  1912. 
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Since  a  true  appreciation  of  the  undesirability  of  the  presence 
of  a  diseased  tonsil  has  become  more  and  more  generally  known, 
whether  on  account  of  its  being  a  portal  of  entry  for  pathogenic 
organisms,  whether  for  intrinsic  disease,  whether  for  repeated 
acute  disease,  or  for  mechanical  obstruction,  the  importance  of 
good  surgical  treatment  has  become  more  generally  recognized. 
The  necessity  for  comj)lete  extirpation  is  becoming  more  and 
more  realized  as  being  desirable,  excei)t  possibly  in  the  old,  in  those 
with  heart  lesions,  in  those  unable  to  take  a  general  anesthetic, 
or  in  those  cases  of  chronic  lacunar  disease  in  which  removal  of 
portions  of  the  tonsil  will  oi)en  the  tonsil  fossae  and  the  diseased 
lacunae. 

Tonsil  Enucleation  not  a  One-instrument  Procedure. 
In  spite  of  our  recognition  of  this  principle,  how  often  is  it  that  our 
operations  are  incomj)Icte.  I  fancy  that  at  times  we  are  tempted 
to  feel  that  if  we  use  the  latest  and  most  approved  appliances  we 
are  doing  all  that  can  be  expected.  There  has  been  and  still  is  a 
tendency  to  regard  the  operation  as  a  "  one-instrument"  procedure, 
but  it  is  no  more  so  than  is  circumcision.  For  example,  the  punch 
for  a  while  and  then  the  snare  had  the  ascendency,  yet  recently 
I  have  seen  4  cases  which  had  been  operated  on  by  able  exponents 
of  the  snare  method,  2  of  which  were  from  Philadelpliia  and  2 
from  neighboring  large  cities.  In  each  one  of  these  really  large 
masses  of  tonsil  had  been  allowed  to  remain.  The  error  in  these 
cases  was  in  the  assumption  that  one  instrument  could  do  it  all, 
that  it  was  necessary  only  to  get  the  snare  beyond  the  equator 
and  it  would  follow  the  surface  of  and  shell  out  the  tonsil.  The 
snare  has  its  place  in  tonsil  enucleation,  but  in  the  writer's  opinion, 
not  as  a  dissector,  not  as  an  instrument  to  do  work  that  can  be 
done  better  by  other  appliances. 

Several  attempts  have  been  made  to  do  the  operation  with  a 
single  maneuver,  necessitating  some  such  instrument  as  the  tonsil- 
lotomes  of  McKenzie,  ]\Iathieu,  Ballenger,  or  Sluder,  or  the  "  tonsil- 
lectome"  of  Beck.  If  such  a  device  could  remove  all  of  the  tonsil 
all  of  the  time  it  would  be  ideal,  but  a  study  of  the  anatomical  rela- 
tions of  the  tonsil  in  situ,  of  the  extirpated  tonsils  themselves, 
and  of  the  throat  results  of  such  "royal  road"  operations  (and 
this  term  is  used  with  no  disrespect  to  the  sincere  and  earnest 
workers  who  have  devised  such  appliances),  such  study  leads  one 
to  the  conclusion  that  no  such  instrument  either  has  appeared 
as  yet  or  possibly  can  be  devised.  This  criticism  the  writer  can 
make  personally  only  in  connection  with  the  jNIcKenzie  and  Mathieu 
instruments,  since  he  has  not  had  the  opportunity  of  seeing  any 
cases  operated  on  by  means  of  the  Sluder  or  Beck  instruments. 
However,  Beck'^  himself  states,  "I  wish  to  say  that  occasionally 

*  Jour.  Amer.  Med.  .\ssoc  ,  January  27,  1912,  241. 
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one  finds  tonsils  tliat  cannot  be  removed  by  tlie  instrument  I  uni 
describinj;.  or  by  tlie  Sluder  or  the  Ballen^'er  instrument,  and 
require  being  dissected  in  the  usual  way."  Another  opinion  along 
the  same  Hue  is  tliat  of  St.  Chiir  Thomson'  who  says,  "Dissection 
is  necessary  for  tonsils  which  cannot  be  guillotined." 

Estimates  as  to  the  number  of  tonsils  which  can  be  removed 
completely  with  the  guillotine  alone  vary  from  45  per  cent,  by 
Whillis  and  IVbus,  who  favor  the  method,  to  2  per  cent,  by  Hett, 
who  advocates  enucleation  by  dissection.* 

Hett'  has  made  a  careful  study  of  this  question  and  his  findings 
are  interesting: 

"Now  if  we  examine  a  series  of  tonsils,  removed  by  the  guillotine 
without  previous  separation  of  the  pillars,  we  shall  find  that  the 
capsule  has  been  cut  through,  and  consequently  some  tonsil  has 
been  left  in  a  large  proportion,  and  this  whatever  the  means 
employed,  whether  by  volsellum  traction  and  guillotine,  or  by 
forcing  the  tonsil  through  the  guillotine  ring  from  without."  "I 
have  collected  a  large  series  removed  by  experts  on  the  staffs  of 
our  leading  special  hospitals,  and  the  result  has  been  that  very 
few  tonsils  thus  removed  have  the  capsule  complete." 

Reasons  foe  Failures.  A  detailed  study  of  the  tonsil  in  the 
living  patient  and  in  the  dead  subject  soon  convinces  one  that 
it  is  too  variable  in  size  and  situation  and  its  extraction  is  too 
complex  a  matter  to  be  accomplished  invariably  by  means  of  a 
single  device.  Such  an  appliance  in  the  hands  of  its  skilled  inventor 
may  be  remarkably  effective,  but  the  ad\ocacy  of  the  general 
adoption  of  any  such  instrument  is  harmful  in  that  it  results  in 
its  use  by  unskilled  tyros  in  all  of  their  cases,  with  the  result  that 
many  incomplete  operations  are  performed  and  more  tonsils  are 
added  to  that  long  and  shameful  list  of  those  which  ha\'e  "  grown 
again." 

There  are  other  factors  that  have  caused  so  much  bad  work  to 
have  been  done,  and  in  looking  back  the  writer  can  see  clearly 
the  reasons  for  it  in  his  own  case.  They  were  mainly  surgical 
timidity,  fear  of  hemorrhage,  ignorance  of  important  anatomical 
points,  a  lack  of  careful  study  of  the  results  of  the  operation  at 
the  time  of  the  operation,  a  failure  to  study  the  case  after  the 
operation,  the  occasional  brilliant  clinical  result  of  an  incomplete 
operation,  and  translation  of  the  occurrence  of  an  occasional 
accidentally  complete  extirpation  into  a  hope  that  the  methods 
used  would  be  successful  the  next  time  and  the  next  and  the  next. 

The  phrase  "surgical  timidity"  is  used  advisedly.  We  nose 
and  throat  men  are  unfortunate  in  our  surgical  work,  in  that  in 

'  Jour,  of  Lar.,  Rhin.,  and  Otol.,  October,  1910,  .541. 

*  J.  S.  Fra.ser,  The  Fauoial  Tonsils,  with  Special  Reference  to  their  Removal  by  Enucleation 
Trans.  Medico-Chirurgical  Society  of  Edinburgh.  1910-1911.  151. 
'  Jour,  of  Lar.,  Rhin.,  and  Otol.,  November,  1910,  5C1. 
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so  many  instances  we  liave  to  leave  behind  us  open  surfaces  from 
whicli  lii<^hl\'  vascular  structures  have  been  removed.  The  wish, 
no  doul)t,  often  comes  to  us  that  we  were  working  in  soft  tissues 
where  we  could  see  clearly,  secure  and  tie  any  vessel  that  is  severed 
in  the  course  of  the  operation.  Again,  the  blood  we  are  causing 
to  flow  is  interfering  with  the  vital  function  of  respiration  and  we 
naturally  desire  to  get  this  over  with  as  soon  as  possible.  Then, 
if  hemorrhage  does  occur  it  is  at  a  ])oint  that  is  always  awkward, 
sometimes  difficult  to  determine  and  reach,  and  we  are  inclined  to 
hasten  our  work  so  as  to  be  able  to  assure  ourselves  as  soon  as 
possible  that  bleeding  has  ceased.  All  these  combine  to  disturb 
the  calmness  with  which  an  operation  always  should  be  approached 
and  the  conseciuence  too  often  has  been  hurry  and  a  bad  result. 
There  is  present,  too,  the  perhaps  unformed  wish  for  a  quick  return 
of  the  throat  reflexes  so  that  the  blooil  and  secretions  in  the  throat 
shall  be  expectorated.  For  this  reason  the  anesthesia  may  be 
skimped,  and  not  prolonged  so  that  the  postoperative  condition 
can  be  thoroughly  examined,  all  defects  corrected,  and  all  bleeding 
points  closed  before  the  patient  leaves  the  table. 

Fundamentally,  the  great  desiderata  in  the  tonsil  operation 
are  completeness  and  reasonable  celerity,  combined  with  safety 
both  during  and  after  the  operation.  The  inadequacy  and  uncer- 
tainty of  the  guillotine  are  daily  becoming  better  realized  and 
many  operators  are  in  the  throes  of  transition  from  the  use  of  this 
instrument  to  enucleation  by  dissection.  The  result  is  that  there 
are  advocated  and  performed  today  many  methods  of  tonsil 
removal,  so  many  as  at  first  to  make  one  wonder  why.  The  inclina- 
tion is  to  reach  one  of  two  conclusions,  either  that  all  methods 
are  effective,  or  that  none  are.  Probably  a  middle  ground  in  this 
respect  is  the  correct  one,  namely,  that  all  methods  result  in  the 
removal  of  some  of  the  tonsil,  and  that  either  no  method  invariably 
results  in  the  removal  of  all  of  the  tonsil  or  is  regarded  as  being 
sufficiently  easy,  safe,  or  clearly  defined  to  be  universally  adopted 
with  comfort. 

Scope  of  Present  Paper.  Much  light  has  been  shed  on  human 
and  especially  on  visceral  anatomy  and  its  clinical  application 
by  the  adoption  of  the  method  of  hardening  viscera  in  situ  before 
they  are  dissected.  Studies  of  various  problems  in  the  chest  have 
proved  to  be  of  such  great  interest  that  the  writer  instituted  a 
series  of  similar  observations  on  the  tonsil,  with  the  idea  of  satisfy- 
ing himself  as  to  just  exactly  what  surgical  problems  were  present. 
After  doing  this  the  next  attempt  was  to  correlate  these  findings 
with  the  operative  resources  at  hand  and  to  deduce  therefrom  an 
always  efficient  method  of  attaining  the  desired  end.  In  other 
words,  the  endeavor  has  been  first  to  discover  the  principles  which 
must  guide,  and  then  to  elaborate  the  practice  which  should  be 
followed. 
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The  oporation  has  not  been  studied  liitherto  from  tliis  j)<)iiit 
of  view.  It  has  been  a  step-by-stej)  <k'Vcl(»|)nK'nt,  as  each  siicci'S- 
sive  proeeihire  has  improved  on  tlie  preeeiHng  one.  The  various 
methods  of  operatint;  advocated  toihiy  represent  practice  only, 
not  principles.  Their  evolution  has  been  purely  clinical,  and  no 
really  miinite  application  of  the  present-day  methods  (ff  anatomical 
research  has  been  made  to  the  tonsil  and  its  surj^ery.  The  dis- 
cussion^ following'  Ilett's  paper  at  the  lUlO  meeting;  (»f  the  Laryngo- 
logical  Section  of  the  British  jMedical  Association  is  most  revealiuf; 
in  this  connection. 

The  first  part  of  the  present  communication  is  mainly  anatomical 
in  character  and  represents  the  study  of  the  faucial  region  in  bodies 
which  before  dissection  were  injected  with  30  per  cent,  formalde- 
hyde solution.  It  is  a  fair  assumi)tion  that  conditions  found  in 
the  throat  in  such  cadavers  are  similar  to  those  present  during 
life,  and  as  the  result  of  this  study  it  has  been  found  possible  to 
add  a  number  of  details  to  the  current  anatomical  descriptions. 

The  second  ])art  consists  of  a  description  of  the  operation  of 
tonsil  enucleation  as  the  writer  ])erforms  it,  each  step  of  the  opera- 
tion being  given  in  detail  along  with  the  reasons  for  its  adoption. 
It  represents  the  deductions  of  considerable  anatomical  study  and 
of  much  unsatisfying  operative  work,  and  is  ])resented  because  the 
writer  feels  that  each  stej)  and  precaution  have  a  rational  anatomical 
basis.  In  addition,  the  procedure  as  a  whole  has  proved  to  be  an 
efficient  method  of  complete  enucleation  of  the  tonsil  in  every 
case.  As  regards  safety,  there  are  several  anatomical  reasons  why 
it  should  be  safer  than  the  majority  of  advocated  methods;  these 
will  be  discussed  in  detail  further  on.  No  new  instrument  is  recom- 
mended; much  of  the  suggested  technique  is  not  original  or  new, 
any  instrument  or  procedure  which  was  found  to  be  of  use  having 
been  adopted  or  adapted.  The  writer  would  like  to  emphasize 
particularly  the  suggested  interpretation  of  the  ])lica  triangularis. 
It  has  not  been  advanced  before  and  it  is  mentioned  at  this  point 
principally  on  account  of  its  importance  in  always  making  a  correct 
start  when  performing  the  operation. 


anatomical  considerations. 

In  the  endeavoi  to  determine  exactly  what  are  the  conditions 
in  the  faucial  region  during  life  and  with  the  mouth  closed  a  number 
of  dissections  were  made  of  hardened  heads  in  the  Laboratory  of 
Anatomy  of  the  University  of  reinisylvania.  From  these  i)rei)ara- 
tions  the  following  facts  were  elicited,  some  of  them  of  purely 
academic  and  others  of  practical  interest. 

6  Jour.  I-ar.,  Hhin.,  and  Otol.,  Oftobi-r.  1010.  540. 
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The  Faucial  Reoion.  After  splitting  a  head  into  halves  by  a 
median  sagittal  section  it  was  found  impossible  to  see  any  part  of 
the  faucial  region  because  the  tongue  completely  filled  the  buccal 
cavity.  To  reveal  the  lateral  wall  the  half  tongue  in  the  section 
had  to  be  removed  (Fig.  1).  When  this  was  done  considerable 
search  was  required  in  numerous  instances  to  find  the  classic  land- 
marks, namely,  the  pillars  of  the  fauces  and  the  tonsil.  The  curve 
of  the  hard  and  soft  palates  was  found  to  be  continued  regularly 
and  practically  uninterruptedly,  not  only  backward  to  the  posterior 
pharyngeal  wall,  but  also  laterally  downward  to  the  base  of  the 
tongue.  Careful  exploration  was  necessary  to  determine  definitely 
the  position  of  the  anterior  pillar,  the  plica  triangularis,  the  tonsil, 
and  the  posterior  pillar. 


Fig.  1. — Left  faucial  region:  A,  site  of  anterior  pillar;  FT,  plica  triangularis;   T,  tonsil; 
P,  palato-pharyngeus. 


The  Anterior  Faucial  Pillar.  Instead  of  standing  out 
sharply  into  the  mouth,  as  is  commonly  depicted,  this  structure 
is  lost  in  the  lateral  wall  (Fig.  1).  Its  identification  was  possible 
only  at  its  lower  part  and  even  then  as  but  a  very  slight  semi- 
cylindrical  elevation.  Occasionally  an  indefinite  dark  streak 
indicated  the  presence  and  position  of  the  muscle  underlying  the 
mucosa,  this  streak  probably  corresponding  to  the  normally  redden- 
ed area  of  the  pillar.  The  evident  conclusion  is  that  when  the 
mouth  is  closed  the  anterior  pillar  is  buried  for  the  most  part 
in  the  lateral  wall.  Only  when  the  mouth  is  opened  and  the  tongue 
depressed  does  it  project  inward  as  a  more  or  less  sharp  edge.  The 
assumption  of  the  latter  position  is  probably  due  to  two  factors: 
(1)  The  anterior  pillar  is  limited  in  length  and,  consisting  as  it 
does  of  the  palatoglossus  muscle  covered  by  mucosa,  is  attached 


fetterolf:  tiik  anatomy  and  uilaikins  of  tiik  tonsii.     43 

above  to  the  soft  palate  ami  helow  to  the  toii<;ne.  In  passing  from 
its  upper  to  its  lower  aiieh()ra<je  it  curves  widely  outward  into 
and  is  lost  in  the  lateral  wall.  When  the  distance  between  its  ends 
is  lengthened  the  natural  result  is  to  straighten  out  the  curve, 


Fig.  2. — Left  fauciai  region,  with  mucous  membrane  reflected  from  palato-glossus  and  plica 
triangularis:  M,  reflected  mucous  membrane;  .4,  palato-glossus;  FT,  plica  triangularis;  7".  tonsil; 
P,  palato-pharyngeus. 
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Fio.  3. — Left  fauciai  region,  with  mucous  membrane  and   palato-glossus  reflected;  M,  rcJli'cted 
mucous  membrane;  -4.  palato-glossua;  PT,  plica  triangularis;  T,  tonsil;  P,  palato-pharyngeus. 

to  cause  it  to  describe  the  arc  of  a  much  larger  circle.  The  ui)per 
end  being  fairly  fixed  cannot  move  and  the  lower  end  mo\'es  with 
the  tongue.  When  the  mouth  is  opened  and  the  tongue  depressed 
the  middle  and  lower  portions  have  to  move,  and  this  they  do 
toward  the  median  line.     (2)  In  lengthening  the  anterior  pillar 
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the  faucial  recess  is  narrowed  and  the  tonsil,  partienhirly  its  lower 
part,  pressed  inward  and,  being  adherent  to  the  pillar,  the  tonsil 
carries  the  pillar  inward  with  it. 

The  PALATo-ciLOSsus  Muscle.  In  the  hardened  head  this 
muscle  is  found  to  be  of  the  form  of  a  three-sided  prism,  or,  on 
cross-section,  of  a  low  isosceles  triangle  (Fig.  2).  The  base  faces 
into  the  mouth,  the  anterolateral  side  abuts  against  the  tissue  of 
the  soft  })alate,  and  the  posterolateral  side  is  in  contact  with  and 
covers  the  anterior  part  of  the  capsule  of  the  tonsil.  The  apex 
lies  in  the  sulcus  formed  at  the  anterior  margin  of  the  tonsil 
(Fig.  3). 

THE  plica  tkiangulauis. 

The  j)lica  triangularis  was  so  named  by  Wilhelm  llis,  although 
it  had  been  described  previously  by  both  Kolliker  and  Sappey; 
Kolliker  speaks  of  it  as  a  "valve-like  structure." 

His''  description  of  it  is  "In  the  fetus  of  four  or  five  months 
there  arises  from  the  free  margin  of  the  anterior  faucial  pillar  a 
triangular  fold  whose  apex  blends  with  the  palate  while  the  base 
is  inserted  broadly  into  the  lateral  aspect  of  the  tongue."  "In 
the  adult  one  can  generally  still  recognize  the  region  of  the  early 
plica  triangularis  as  a  smooth  surface  covering  the  anterior  part 
of  the  tonsil.  In  other  cases  the  original  arrangement  remains 
in  a  slightly  changed  form  as  a  persisting  ])lica  triangularis  and  a 
no  less  marked  recess  situated  above  the  tonsil." 

The  {)lica  in  the  cadaver  is  sometimes  difficult  to  find  but  usually 
it  is  readily  identified,  especially  at  its  posterior  edge,  where  the 
dift'erence  between  its  smooth  mucosa  and  the  lacuna-studded 
surface  of  the  tonsil  is  marked  (Fig.  1).  Many  authorities  state 
that  frecjuently  it  is  absent,  but  in  the  writer's  experience  this  is 
not  the  case,  not  a  single  instance  ever  having  been  noted  in  which 
it  was  not  present.  It  varies  greatly  in  size,  but  persistent  search 
always  has  resulted  in  its  being  found.  Of  its  three  sides  (Figs. 
1,  5,  11)  the  anterior  is  attached  apparently  to  the  anterior  pillar, 
the  posterior  runs  downward  and  backward  over  the  tonsil  and 
the  inferior  either  is  inserted  into  the  side  of  the  tongue,  or,  in  the 
case  of  a  small  tonsil  and  a  large  fossa,  fades  away  in  the  lower 
part  of  the  tonsillar  recess. 

All  tlie  authorities  consulted  agree  in  describing  it  as  a  fold  of 
mucous  membrane;  quotations  to  this  efl'ect  are  unnecessary  as 
reference  to  any  text-book  of  anatomy  will  confirm  the  statement. 
Study  by  the  writer  of  the  tonsil  in  the  office  chair,  at  the  operating 
table,  in  the  cadaver,  and  under  the  microscope  has  convinced 
him  that  the  accepted  description  is  an  error — an  error  of  omission. 

'  Anatomic  mensehlicher  Embryonen,  18S5,  iii,  82. 
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Both  :ui;itoinit;ill>  aiitl  cliiiiciilly  tlu'  |)lic;i  is  far  more  than  a  fold 
of  imicous  nu'iiihraiu'.  The  triu*  (U'fiiiition  is  this:  i'lic  plica 
triaiKjulnris  is  finiddiiinitdlli/  fluif  intrtion  of  the  ton.nil  capsitlc  which 
exicnd^  inward  and  backward  hcj/ond  the  anterior  pillar  of  the  faucc.f 
(Figs.  4  and  5).  Its  free  surface  or  surfaces  are  covered  with  a 
layer  of  mucous  membrane,  but  there  is  never  present  any  more 
mucosa  than  is  sufficient  to  cover  the  basic  fibrous  tissue,  this 
showing  that  the  mucosa  is  a  secon(hirv  clement.     If  it  is  not 


Flo.  4. — Diagrams  of  horizontal  sections  of  left  tonsillar  region,  viewed  from  above,  the  upper 
one  showing  the  attached  form  of  plica  and  the  lower  one  the  free  form:  T,  tonsil;  C,  capsule; 
PT,  plica  triangularis;  M,  M,  mucous  membrane:  L,L,  lacunae;  AF,  anterior  tonsillar  fossa; 
SC,  superior  constrictor;  A,  palato-glossus;  P,  palato-pharyngeus;  I',  V,  main  veins  of  tonsillar 
plexus. 

attached  throughout  to  the  tonsil,  that  aspect  of  it  which  presents 
toward  the  latter  is  likely  to  have  a  more  or  less  thick  la\cr  of 
lymphoid  tissue  between  the  fibrous  and  deep  mucous  layers, 
resembling  in  this  respect  any  other  portions  of  the  capsule.  It 
may  consist,  therefore,  either  of  two,  three  or  four  layers — two,  if 
it  is  attached  throughout  to  the  tonsil,  and  either  three  or  four 
if  it  is  free.  In  the  case  of  two  layers  they  are,  from  the  surface 
inward,  mucous  membrane  and  fibrous  tissue,  in  the  case  of  three, 


46     fetterolf:  the  anatomy  and  relations  of  the  tonsil 

mucous  membrane,  fibrous  tissue,  and  mucous  membrane,  and 
in  the  case  of  four,  mucous  membrane,  fibrous  tissue,  lymphoid 
tissue  and  mucous  membrane. 

In  those  cases  in  which  the  mucosa  passes  directly  from  the  inner 
edge  of  the  plica  to  the  tonsil,  the  latter  frequently  is  called  adherent. 
This  designation  is  somewhat  misleading  as  it  creates  the  impres- 
sion of  old  inflammatory  disease,  as  in  the  case  of  adherent  pleura 
or  adherent  appendix.  Possibly  a  better  terminology  would  be 
"free  i)lica"  and  "attached  j)lica."  The  apparent  conditions 
present  difl'er  in  a  marked  degree  in  the  two  forms,  although  the 
real  difference  is  a  slight  one,  namely,  the  presence  or  absence  of 
a  fossa  or  large  crypt,  as  will  be  shown  later. 


Fig.  5.— Actual  shape  of  (left)  tonsil,  with  arterial  supply:  1,  mesial  aspect;  2,  postero- 
ateral  aspect;  E,  lateral  surface;  B,  posterior  surface;  G,  groove  for  palato-pharyngeus;  T 
tonsil  tissue;  PT,  plica  triangularis;  C  capsule;  AA,  anterior  tonsillar  artery;  P  \,  posterior 
tonsillar  artery;  iS.4,  superior  tonsillar  artery;  I  A,  inferior  tonsillar  arteries. 


The  Attached  Plica.  When  one  of  this  type  is  traced  laterally 
by  dissection  its  layers  are  found  to  diverge  at  the  inner  margin 
of  the  anterior  faucial  pillar  (Fig.  4).  The  superficial  or  mucous 
layer  passes  anterior  to  and  blends  with  that  of  the  pillar,  while 
the  deep  or  fibrous  (capsule)  layer  dips  beneath  the  posterior 
surface  of  the  pillar  and  is  found  to  be  continuous  with  the  rest 
of  the  tonsillar  capsule  (Figs.  6  and  7).  Realization  of  these  rela- 
tions greatly  simplifies  the  conception  of  the  plica  and  not  only 
emphasizes  but  clarifies  its  surgical  value.  If  its  mucous  covering 
is  removed  at  operation  and  the  surface  of  its  exposed  fibrous 
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tissue  is  then  followed  laterally  and  l)eneath  the  anterior  pillar, 
the  operator  is  certain  to  be  external  to  the  capsule  and  in  the 
proper  operative  tissue  plane,  namely,  that  between  the  capsule 
and  the  pharyngeal  wall. 
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Fio.  6.^ — Attached  plica.  Horizontal  sccticn  of  left  tonsil  viewed  from  above:  .1,  anterior  end 
/',  posterior  end;  PT,  plica  triangularis;  MP,  portion  of  plica  with  mucous  membrane  intact; 
MR,  portion  of  plica  from  which  mucosa  was  removed  at  operation;  C,  C,  capsule. 


^ 

^^ 

jj^T 

^H 

^^^H 

^^^^H^^B|.Mi^ 

m 

^^^^1 

riHI 

^^^^^^^1 

^^Hv  p^c 

,''^ 

c      ^^^^ 

P 

A 

Fia.  7. — Attached  plica.  Horizontal  section  of  right  tonsil  viewed  from  above:  .4,  anterior 
end;  P,  posterior  end;  PT,  plica  triangularis;  MP,  portion  of  plica  with  mucous  membrane 
intact;  MR,  portion  of  plica  from  which  mucosa  was  removed  at  operation. 

The  Free  Plica  and  the  Retroplical  or  Anterior  Tonsillar 
Fossa.  The  term  "free"  used  in  this  connection  is  a  variable 
quantity,  as  merely  the  edge  may  be  free  or  there  may  be  quite 
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an  unattaclu-d  flap  wliicli  hy  moans  of  a  hook  can  he  drawn  laterally 
and  forward,  exposing  a  large  surface  of  tonsil  tissue.  The  latter 
condition  results  in  the  formation  of  a  more  or  less  deep  cleft 
between  the  tonsil  and  the  plica  and  gives  rise  to  that  form  of 
plica  which  is  usually  called  unadherent;  and  it  is  in  this  form 
that  drawing  outward  of  the  plica  hy  means  of  a  retractor  so  fre- 
quently reveals  a  crypt  or  two  filled  with  caseous  concretions. 
This  cleft  is  usually  regarded  as  simply  a  space  lying  between  the 
j)li('a  and  the  tonsil  and  on  macToscopic  examination  this  is  what 
it  appears  to  be.  The  real  condition,  however,  is  quite  different, 
as  was  determined  in  the  following  manner.  A  number  of  tonsils 
enucleated  from  the  living  were  hardened,  sectioned  horizontally 
through  their  equator  and  then  studied  microscopically.  In 
quite  a  few  the  following  state  of  affairs  was  found:     The  plica 


Fig.  8. — Free  plica  with  small  anterior  tonsillar  fossa.  Horizontal  section  of  right  tonsil 
viewed  from  above:  A,  anterior  end;  P,  posterior  end;  PT,  plica  triangularis;  MP,  portion  of 
plica  with  mucous  membrane  intact;  MR,  portion  of  plica  from  which  mucosa  was  removed 
at  operation;  ATF,  anterior  tonsillar  fossa;  C,  C,  C,  capsule. 

was  free  for  a  varying  distance  from  its  edge.  Its  buccal  surface 
was  covered  with  mucous  membrane  which  folded  around  the  free 
margin  and  lined  the  superficial  part  of  the  anterior  boundary  of 
the  cleft.  Tracing  the  mucosa  toward  the  bottom  of  the  cleft  it 
was  found  that  it  was  gradually  pushed  farther  and  farther  away 
from  the  fibrous  layer  of  the  plica  by  a  mass  of  lymphoid  tissue  which 
grew  thicker  the  nearer  it  came  to  the  bottom  of  the  cleft.  Around 
the  bottom  the  lymphoid  tissue  became  continuous  with  the  rest 
of  the  tonsil  tissue;  in  other  words,  the  fissure  was  found  to  be 
lined  almost  throughout  by  lymphoid  tissue  (epithelium-covered, 
of  course).  It  is  in  reality,  therefore,  not  as  is  commonly  accepted, 
a  space  between  a  fold  of  mucous  membrane  and  the  tonsil,  but  a 
large  tonsil  cleft  into  which  other  lacunae  usually  empty.  To  this 
space  the  writer  ventures  to  gWe  the  name  of  anterior  tonsillar  fossa 
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(Figs.  4,  S,  i),  Miitl  1(1)  or  (Ty])T,  on  jiccuuiit  of  its  position  ;imi 
evident  niorpholo^'N'.  The  i)Ii('a,  uikKt  these  architectural  eoiidi- 
tions,  usually  fits  tijj;litly  over  the  orifices  of  the  sce(»ii(lary  laeuuie, 


Fig.  9. — Free  plica  with  thick  hiytr  "f  lymphoid  tissue  and  large  anterior  tonsillar  fossa  with 
secondary  lacunae  opening  into  it.  Horizontal  section  of  left  tonsil  viewed  from  above:  A, 
anterior  end;  P,  posterior  end;  PT,  plica  triangularis;  MP,  portion  of  plica  with  mucous 
membrane  intact;  MR,  portion  of  plica  from  which  mucosa  was  removed  at  operation;  ATF, 
anterior  tonsillar  fossa;  L,  lacuna;  C,  C,  capsule. 
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Fig.  10.— Free  plica  with  thick  layer  of  lymphoid  tissue  and  large  anterior  tonsillar  fossa. 
Horizontal  section  of  right  tonsil  viewed  from  above:  A,  anterior  end;  P.  posterior  end;  PT, 
plica  triangularis;  MP,  portion  of  plica  with  mucous  membrane  intact;  MR,  portion  of  pUca 
from  which  mucosa  was  removed  at  operation;  ATF,  anterior  t.msillar  fossa;  C,  C,  C,  capsule. 
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in  this  manner  preventing  ready  emptying  of  their  excretions  and 
detritus,  and  giving  rise  to  that  chnical  condition  called  chronic 
lacunar  tonsillitis. 

The  Capsular  Element  of  the  Plica.  This  requires  no 
extended  description.  Sections  and  dissections  of  the  tonsil  show 
clearly  that  it  is  the  direct  mesial  extension  of  the  tonsil  capsule 
beneath  the  margin  of  the  anterior  pillar  (Fig.  4),  and  that  the 
extent  of  this  fibrous  element  determines  the  extent  of  the  fold 
itself.  It  terminates  at  the  mesial  margin  of  the  plica,  at  which 
the  epithelial  layer  either  passes  directly  on  to  the  tonsil  or  else 
tucks  around  the  edge  to  cover  its  deep  surface  to  a  varying  degree. 
The  same  principle  applies  to  the  other  tonsillar  plicae,  namely, 
that  they  are  extensions  of  the  capsule  which  project  beyond  the 
rim  of  the  tonsil  recess  and  are  covered  with  mucosa  on  at  least 
one  surface.  This  is  shown  in  the  case  of  the  plica  retrotonsillaris 
in  Fig.  7. 

Hammar,^  in  his  splendid  study  of  the  ontogeny  of  the  tonsil, 
attaches  so  much  importance  to  the  plicae  that  he  bases  upon  them 
his  classification  of  the  adult  gland,  as  follows:  (1)  The  type  in 
which  a  plica  triangularis  has  remained,  but  a  plica  retrotonsillaris 
is  wanting.  (2)  The  type  in  which  both  above-mentioned  folds 
are  present,  so  that  the  tonsil  is  hemmed  in  by  a  more  or  less 
ring-like  fold.  (3)  The  type  in  which  only  the  plica  retrotonsillaris 
is  present.  (4)  The  type  in  which  both  folds  are  wanting  and  the 
medial  tonsillar  surface  lies  wholly  in  the  same  surface  with  the 
surrounding  tissue. 

At  times,  on  casual  inspection  of  the  throat  it  is  difficult  to  see 
where  the  anterior  pillar  ends  and  the  plica  begins,  but  firm  depres- 
sion of  the  side  of  the  tongue  will  make  tense  the  anterior  pillar 
and  define  clearly  its  mesial  border.  The  writer  formerly  was 
accustomed  to  begin  his  separation  of  the  tonsil  by  passing  a 
separator  down  behind  the  anterior  pillar  and  the  plica.  This 
was  clearly  a  gross  error  for  it  practically  always  resulted  in  an 
intracapsular  operation,  since  the  fibrous  or  capsule  layer  of  the 
plica  was  frequently  too  strong  to  be  torn  through  and,  therefore, 
kept  the  separator  back  of  it.  The  result  was  that  a  more  or  less 
thick  layer  of  real  tonsil  tissue  plus  capsule  was  allowed  to  remain. 


the  tonsil. 

If  the  views  expressed  so  far  are  correct,  the  tonsil  may  be 
defined  as  follows:  The  tonsil  is  a  mass  of  lymphoid  tissue,  situ- 
ated in  the  tonsil  recess.  Its  deep  surface  is  enclosed  throughout 
in  a  fibrous  capsule  and  its  free  surface  is  covered  to  a  greater  or 

»  Archiv  f.  Microscop.  Anat.,  Band  Ixi,  1902,  1903,  p.  429. 
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less  degree  by  prolongations  of  the  capsule  called  plicje,  over  wliicli 
lies  a  layer  of  mucous  membrane. 

Witii  regard  to  the  gross  anatomy  of  this  structure  many  mis- 
conceptions exist,  as  a  careful  comparison  of  accepted  descriptions 
with  the  following  will  demonstrate. 

1.  Position.  Wlien  the  mouth  is  closed  the  tonsil  is  usuallv 
buried,  in  the  sense  that  it  does  not  project  into  the  buccal  cavity 
beyond  the  level  of  the  faucial  pillars  (Fig.  1).  Its  free  surface  is 
concave,  probably  moulded  so  by  the  base  of  the  tongue,  and 
forms  a  part  of  the  general  curve  of  palate  and  fauces  which  ends 
at  the  posterior  wall  of  the  oropharynx  and  the  base  of  the  tongue. 

2.  Shape.  This  is  usually  given  as  being  that  of  an  almond, 
with  an  inner  and  an  outer  surface,  in  striking  similarity  to  the 
old  description  of  the  liver,  in  vogue  before  the  institution  of  the 
study  of  viscera  hardened  in  situ.  As  the  result  of  such  study  the 
liver  instead  of  being  ascribed  an  ui)per  and  a  lower  surface  is 
known  now  to  have  three  in  the  sagittal  plane,  an  upi)er,  a  lower, 
and  a  posterior.  Likewise,  the  tonsil  has  not  two,  but  three  well- 
marked  surfaces  (Figs.  4  and  5),  an  antero-internal,  a  lateral, 
and  a  posterior,  well  sei)arated  from  each  other  by  definite  angles; 
it  approaches  in  shape  more  nearly  that  of  a  Brazil  nut  than  that 
of  any  other  conventional  figure. 

3.  Surfaces  (Figs.  4  and  o).  The  antero-internal  surface  is  the 
one  presenting  toward  the  pharynx  and  the  anterior  pillar.  That 
portion  from  the  posterior  margin  as  farforward  as  the  anterior  pillar, 
namely,  the  free  portion,  is  concave,  while  that  which  extends 
forward  beneath  the  anterior  pillar  is  convex.  It  is  studded  with 
lacunar  orifices  from  the  line  of  refiection  of  the  mucous  membrane 
of  the  plica  triangularis  on  to  the  tonsil  back  to  the  posterior  margin 
of  the  gland.  The  lateral  surface  lies  in  practically  the  sagittal 
plane  of  the  body  and  is  slightly  convex.  It  ends  posteriorly 
where  it  forms  a  right  angle  with  the  posterior  surface.  The  pos- 
terior  surface  extends  inward  from  the  right  angle  formed  at  its 
junction  with  the  lateral.  Its  median  portion  is  markedly  concave 
on  account  of  being  moulded  over  the  thick  portion  of  the  palato- 
pharyngeus  muscle. 

4.  Poles  (Fig.  5).  The  u])per  pole  is  trifaceted  and  is  buried 
beneath  the  palato-glossus  at  the  junction  of  this  muscle  with  the 
palato-pharyngeus.  The  lower  pole  extends  downward,  narrowing 
like  the  base  of  a  flower  petal,  and  either  becomes  continuous  with 
the  lingual  tonsil  or  fades  away  on  the  tongue  anterior  to  the 
attachment  of  the  epiglottis. 

5.  Arteries.  We  are  told  that  five  arteries  supply  the  tonsil, 
the  facial,  the  lingual,  the  internal  maxillary,  the  ascending  pharyn- 
geal, and  the  descending  palatine.  All  of  this  is  interesting,  but, 
nevertheless,  utterly  valueless  from  a  jjractical  standpoint,  as 
valueless  as  would  be  the  sole  knowledge  of  the  vessels  possessed 
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by  a  .siir^'coii  working  on  the  brain  that  tlie  hitter  is  suppHed  l)y 
the  vertebral  and  internal  carotid  arteries.  We  need  to  know- 
two  thiiifijs — wliere  to  h<i;;ite  in  case  of  necessity  and  where  the 
indi\'i(hial  arteries  enter  the  tonsil.  The  list  enumerated  above 
afl'ords  information  on  neither  point,  because  the  vessels  named 
are  intermediate  between  source  and  distribution. 

As  regards  a  single  ultimate  source  they  all  receive  their  blood 
from  the  external  carotid  and  this  is,  therefore,  as  is  well  known, 
the  artery  which  would  need  to  be  ligatcd. 

As  regards  their  entrance  into  the  tonsil,  there  is  considerable 
variation,  but  the  average  arrangement  is  as  follows:  The  writer 
has  ventured  to  name  them  according  to  their  position  (Fig.  5). 

1.  The  Anteiuok  Tonsillar  Artery  or  the  x\rtery  of  the 
Plica  Triangularis.  This  courses  up  between  the  mucous  and 
fibrous  layers  of  the  plica  and  breaks  up  into  branches  which 
pierce  the  fibrous  layer  to  enter  the  tonsil  substance.  It  is  a 
branch  of  the  dorsalis  lingua?  and  usually  is  cut  at  stage  5  of  the 
operation  (see  below). 

2.  The  Superior  Tonsillar  Artery.  This  vessel  enters  the 
lateral  aspect  of  the  upper  pole  and  is  a  branch  of  the  descending 
palatine.  It  is  severed  necessarily  when  the  velar  lobe  is  lifted 
from  its  bed. 

3.  The  Posterior  Tonsillar  Artery.  This  is  a  small  vessel 
which  comes  forward  through  the  palato-pharyngeus  muscle  and 
enters  the  tonsil  at  the  angle  betw-een  the  lateral  and  posterior 
surfaces,  midway  between  the  equator  and  the  lower  pole.  It  is 
derived  from  the  ascending  pharyngeal  and  is  severed  during  the 
separation  of  the  tonsil  from  the  posterior  pillar. 

4.  The  Inferior  Tonsillar  Arteries.  There  are  three  of 
these.  One  runs  up  the  anterior  margin,  which  it  enters  well 
below  the  equator;  it  is  a  branch  of  the  dorsalis  linguae.  A  second 
runs  up  the  middle  of  the  outer  surface  in  the  interval  between 
the  capsule  and  the  fossa  wall  and  enters  the  tonsil  a  short  dis- 
tance above  the  equator,  at  what  is  sometimes  called  the  hilum. 
A  third  enters  the  middle  of  the  outer  surface  down  near  the  dorsum 
of  the  tongue.  The  two  last  mentioned  are  the  largest  arteries 
going  to  the  tonsil  and  are  offshoots  from  the  tonsillar  branch 
of  the  facial.  All  three  of  the  inferior  arteries  are  divided  at  the 
very  end  of  the  operation,  namely,  when  the  pedicle  is  cut. 

5.  Veins.  The  veins  of  the  tonsillar  plexus  lie  in  the  wall  of 
the  recess.  The  largest  vessel  of  the  plexus  (Figs.  4  and  20)  starts 
near  the  upper  pole  of  the  tonsil  and  runs-  downward  along  the 
outer  edge  of  the  palato-pharyngeus  muscle,  opposite  the  middle 
of  the  posterior  surface  of  the  tonsil.  It  is  crossed  by  the  glosso- 
pharyngeal nerve  and  then  joins  with  some  small  veins  from  the 
epiglottis  and  some  larger  ones  from  the  base  of  the  tongue  to  form 
a  larger  trunk  which  pierces  the  superior  constrictor  at  the  outer 
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marjjin  of  the  jjalato-pliarx  nj^^ciis  iiiusclt';  it  then  ciiiptics  iiitd  tlu' 
pliaryn«,'i'al  plrxus,  wliicli  lies  on  tlir  posterior  surface  of  the  pharyn- 
geal imisiulature.  A  smaller  vein  (Fig.  4;  courses  down  along 
the  posterior  edge  of  the  palato-glossus  and  empties  into  one  of 
the  lingual  veins.  In  case  either  of  these  vessels  were  torn  there 
would  be  brisk  bleetling  from  both  ends.  'J'he  larger  one  is  in 
special  danger  when  sharp  instruments  are  used  in  separating  the 
tonsil  from  the  posterior  wall  of  the  recess,  and  if  by  any  chance 
the  constrictor  were  torn,  the  large  veins  of  the  pharyngeal  plexus 
would  be  injured  and  the  resulting  hemorrhage  copious.  For 
this  reason  the  region  of  the  posterior  pillar  should  be  considered 
the  "dangerous  area"  in  performing  an  enucleation. 

G.  F'o.ss.E.  His^  was  the  first  to  name  the  fossa  supratonsillaris, 
and  according  to  the  state  of  knowledge  at  that  time  his  term  was 
correct.  It  is  now  recognized,  as  ])ointed  out  by  Fraser,'^  that  this 
fossa  is  within  the  tonsil,  since  it  lies  below  the  upi)er  ])art  of  the 
capsule  as  well  as  below  a  layer  of  lymj)hoid  tissue  of  varying  thick- 
ness. A  better  term  for  it  would  be  the  up{)er  or  superior  ionsillar 
fossa,  as  indicating  its  position  and  real  morphology  and  as  opposed 
to  the  anterior  tonsillar  fossa  described  above. 

7.  The  posteuiok  faucial  pillar  is  fundamentally  the  palato- 
pharyngeus  muscle  with  mucous  membrane  covering  that  portion 
of  it  which  projects  mesially  beyond  the  tonsil  and  its  capsule. 
The  upper  part,  which  curves  over  to  the  uvula,  usually  is  with- 
out muscle  tissue.  With  a  large  tonsil  only  the  mesial  edge  of  the 
pillar  is  visible,  while  with  a  small  one  much  more  of  the  pillar 
can  be  seen.  When  the  posterior  part  of  the  capsule  projects  into 
the  throat  and  is  free  of  the  pillar,  the  resulting  fold  is  the  plica 
retrotonsillaris. 

8.  The  Palato-pharyngeus  jMuscle.  This  muscle  arises  in 
the  soft  palate  and  from  the  Eustachean  cartilage,  its  ui)per  mesial 
portion,  that  arising  from  the  tubal  cartilage  being  covered  by 
the  mucosa  of  the  salpingopalatine  fold.  It  passes  downward 
and  slightly  inward  behind  the  tonsil  to  blend  in  its  lower  part 
with  the  musculature  of  the  jjharynx  and  to  be  inserted  into  the 
posterior  border  of  the  thyroid  cartilage.  FVom  a  ])oint  opposite 
the  upper  pole  of  the  tonsil,  where  with  the  mouth  closed  it  is 
crossed  at  almost  a  right  angle  by  the  palato-glossus,  down  to 
about  the  equator  of  the  tonsil,  its  posterior  surface  is  free  from 
the  other  muscles  and  a  probe  can  be  })assed  back  of  it  with  freedom. 
In  this  part  of  its  course,  the  muscle  is  narrow  from  side  to  side 
and  thick  from  before  backward,  its  anterior  edge  forming  a  well- 
marked  anterior  projection  (Figs.  4  and  20).  0\'erlying  it  in  this 
situation  is  the  mesial  portion  of  the  })osterior  surface  of  the  tonsil, 
which  is  notably  grooved  by  the  nniscle. 

•  Loc.  cit.  '"  I-oc.  cit. 
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From  the  equator  of  the  tonsil  down,  the  muscle  begins  to  flatten 
and  spread  out  fan-wise  imtil  at  its  lower  part,  opposite  the  epi- 
glottis the  prominent  anteriorly  directed  ridge  has  faded  away 
entirely.  Throughout  all  of  the  lateral  margin  which  presents 
in  the  tonsil  recess,  as  far  down  as  the  base  of  the  tongue,  runs 
the  largest  vein  of  the  tonsillar  plexus.  Coming  forward  through 
the  substance  of  the  palato-pharyngeus  muscle  can  be  seen  the 
posterior  tonsillar  artery. 


THE   principles   OF  TONSIL  ENUCLEATION. 

1.  All  tissue  evidently  diseased  should  be  removed. 

2.  All  tissue  possibly  diseased  or  likely  to  become  so  should  be 
removed,  provided  the  life  of  the  patient  is  not  endangered  thereby. 
This  applies  with  particular  emphasis  to  tuberculous  and  malignant 
disease. 

3.  To  include  all  tonsil  tissue  in  the  operation,  extracapsular 
enucleation  must  be  performed. 

4.  Con\'ersely,  any  operative  procedure  which  fails  to  remove 
the  capsule  is  certain  to  allow  some  tonsil  tissue  to  remain  in  place. 

5.  The  plane  of  operation  should  be  between  the  capsule  of  the 
tonsil  and  the  wall  of  the  tonsil  recess. 

6.  The  first  step  in  the  operation  should  be  the  entrance  into 
the  proper  tissue  plane  by  the  most  certain  and  the  most  accessible 
route.    This  route,  if  possible,  always  should  be  the  same. 

7.  Having  reached  the  proper  tissue  plane  every  endeavor 
should  be  made  to  remain  there. 

8.  For  this  reason,  the  bluntest  possible  instruments  should  be 
used  and  sharp  ones  avoided,  as  the  latter  may  deviate  either  into 
the  tonsillar  parenchyma  or  into  the  wall  of  the  tonsil  recess. 

9.  The  most  difficult  portion  to  dislodge  is  the  upper  lobe  and 
hence,  this  part  should  be  made  certain  of  as  early  as  possible. 

10.  The  portion  first  to  be  attacked  should  be  that  having  the 
minimum  of  direct  blood  supply,  in  order  that  subsequent  step 
should  be  obscured  by  blood  to  the  least  possible  extent.  The 
anterior  and  upper  portions  meet  this  requirement,  as  the  main 
vessels  enter  below  the  equator. 

11.  The  vessels  entering  and  leaving  the  tonsil  are  bound  to 
be  severed,  and  therefore,  they  should  be  divided  by  the  method 
best  calculated  to  promote  quick  clotting,  namely,  divulsion  by 
some  blunt  separator. 

12.  Care  should  be  taken  to  avoid  lacerating  the  wall  of  the 
tonsil  recess,  for  two  reasons.  The  first  is  that  in  it  lies  the  tonsillar 
venous  plexus,  injury  to  which,  in  the  writer's  experience,  is  the 
most  common  cause  of  serious  hemorrhage.  Another  reason  is 
that  laceration  of  the  palatal  muscles  will  cause  the  formation  of 
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cicatrices  and  possibly  interference  with  iK)riii;il  j)li()riat()ry  m()\f- 
inents,  as  pointed  out  by  Makuen."  Particular  care  should  be 
taken  to  prevent  wounding  the  ])alato-pliaryngeus,  althougli  this 
may  be  over-emphasized,  as  the  writer  has  seen  cases  of  marked 
cicatricial  deformity  of  the  ])alate  with  no  interference  with  function. 

13.  To  a\()id  iaccratiuf;  the  muscles  liiiin<f  the  recess  the  loosening 
of  the  tonsil  should  be  done  in  lines  parallel  with  the  nniscle  fibers. 
In  the  lateral  wall  is  tiie  superior  constrictor  whose  fibers  run 
horizontally  and  in  the  posterior  wall  is  the  |)al;itoph;ir\  iigriis 
whose  fibers  run  vertically.  The  lateral  aspect  of  the  tonsil,  there- 
fore, should  be  freed  by  horizontal  movements  and  the  j)osterior 
aspect  by  vertical. 

14.  The  "dangerous  area"  is  the  posterior  wall  of  the  tonsil 
recess,  since  injury  to  it  would  result  in  wounding  of  the  largest 
vein  of  the  tonsillar  plexus,  tearing  of  the  palato-pharyngcus  nuiscle, 
and,  if  the  latter  and  the  superior  constrictor  were  perforated, 
lacerating  of  the  pharyngeal  venous  plexus. 

15.  The  main  vessels  of  the  tonsil  enter  its  base  and  hence  the 
stump  should  be  severed  by  an  instrument  best  calculated  to 
close  the  divided  vessels.  For  this  purpose  scissors,  knife,  and 
guillotine  are  inferior  to  the  snare. 

IG.  The  possibility  of  the  patient's  being  a  hemophiliac  should 
always  be  considered  and  if  the  history  is  strongly  suggestive, 
operation  had  better  be  refused.  The  clotting  time  of  the  blood 
may  be  taken  and  the  effect  of  calcium  or  thyroid  feeding  tested. 
If  the  time  can  be  brought  down  to  five  minutes  or  less  operation 
may  be  done. 

17.  Serious  postoperative  hemorrhage  is  usually  caused  by  one 
of  three  things:  (a)  Injury  of  the  tonsillar  or  the  pharyngeal 
venous  plexus,  which  can  be  avoided  by  using  no  sharp  instrument; 
{b)  leaving  a  fragment  of  tonsil  tissue  in  place,^^  and  (c)  failing  to 
remove  the  capsule.  The  last  two  conditions  mentioned  both 
cause  this  effect  by  holding  open  and  preventing  the  collapse  of  the 
tonsil  recess.  The  capsule  maintains  the  integrity  of  the  fossa  and 
braces  it  open,  as  the  old-fashioned  hoop  kept  the  skirt  spread  wide, 
or  the  ribs  of  an  open  umbrella  keep  it  stretched.  Remove  the 
hooj)  or  ribs  and  the  soft  material  would  collapse;  likewise  remove 
the  capsule  and  the  fossa  contracts.  This  is  proved  by  the  post- 
operative results  of  extracapsular  enucleation.  After  the  capsule 
is  removed  the  ends  of  the  vessels  all  lie  in  soft  muscle  tissue,  in 
which  they  can  easily  contract  and  retract.  If  the  capsule  is 
allowed  to  remain,  it  is  probable  that  each  vessel  mouth  is  held 
in  a  ring  of  fibrous  tissue,  and  Nature's  method  of  closing  torn 
vessels  is  interfered  with. 

»  New  York  Med.  Jour.,  August  0,  1911. 

^  Turner,  Logan,  Transactions  of  the  Medico-Chirurgical  Sociuty  of  Edinburgh,  1910-l'Jll, 
p.  69. 
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1<S.  A  lair  coiuliisioii  would  seem  to  be  that  enucleation,  with 
prohihitioii  laid  on  all  sharp  instruments,  is  the  safest,  as  well 
as  the  most  t'tlVctixc,  method  ol"  oporatinji;. 

THE    I'HACTICE    OF   TONSIL   ENUCLEATION. 

The  secret  ol'  a  clean  and  thorou^di  enucleation  is  to  get  at  once 
to  the  outer  surface  of  the  capsul(>  and  to  stick  close  to  it  through 
the  remainder  of  the  operation.  The  getting  there  is  easy,  provided 
the  anterior  relations  of  the  tonsil  are  thoroughly  appreciated, 
and  the  staying  there  is  ecjually  easy  as  well  as  safe,  if  no  sharp 
instruments  are  used.  Success  lies  in  understanding  the  signifi- 
cance of  and  making  j)roper  use  of  the  i)hca  triangularis,  and  in 
the  correct  interpretation  and  proper  surgical  treatment  of  this 
little  structure  resides  the  crux  of  the  whole  operation.  Whatever 
its  condition,  free  or  attached,  its  anterior  facies  should  be  regarded 
as  the  portal  of  entry  for  the  enucleating  instruments.  If  the 
mucosa,  and  only  the  mucosa,  of  the  former  is  removed,  the  operator 
is  at  once  at  the  outer  surface  of  the  capsule  and  the  only  remain- 
ing problem  is  to  follow  it  outward,  upward,  and  backward  and 
then  downward,  and  the  tonsil  and  capsule  will  be  found  to  be 
completely  freed  except  at  the  base.  A  successful  outcome  depends 
mainly  upon  making  a  correct  start,  and  this  necessitates  getting 
into  the  proper  tissue  plane,  namely,  that  between  the  tonsillar 
capsule  and  the  fossa  wall.  If  one  does  so,  the  rest  is  easy;  if  one 
does  not,  a  ghastly  mess  is  the  result,  since  to  attempt  to  make  a 
clean  enucleation  within  the  confines  of  the  capsule  is  too  harassing 
a  procedure  to  view  with  anything  but  vexation  and  to  result  in 
anything  but  failure. 

The  operation,  as  the  writer  has  worked  it  out  for  his  own  use, 
is  detailed  herewith,  an  attempt  having  been  made  to  divide  it 
into  stages  and  to  give  the  reasons  for  each  and  every  maneuver. 
There  is  no  intention  of  claiming  superiority'  of  method;  the 
endeavor  of  the  writer  has  been  simply  to  apply  to  the  practice 
the  principles  previously  enumerated,  and  to  put  on  an  anatomical 
basis  an  operation  about  which  so  many  divergent  views  are 
expressed. 

Place  of  Operating.  This  is  invariably  a  hospital.  The 
operation  is  distinctly  not  a  minor  one  and  the  operator  needs  to 
be  surrounded  by  all  favoring  facilities,  which  would  include 
proper  sterilization  of  everything  used,  adequate  illumination, 
apparatus  for  meeting  any  emergency,  either  at  or  following  the 
operaticHi,  and  trained  watching  of  the  patient  subsequent  to  the 
operation.  If  the  patient  is  not  allowed  to  go  to  a  hospital  the 
writer  refuses  to  operate. 

Preparation  of  the  Patient.  The  patient  reports  at  the 
hospital  late  in  the  afternoon  of  the  day  preceding  the  operation. 
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A  li^lit  SU|)IUT  is  jrixcM,  followiiiji:  wliicli  the  patient  ^ocs  to  l)t»l 
an<l  is  iji\(Mi  a  dose  of  castor  oil.  In  the  nioriiiii<;  an  eiicrna  is  jjivcn 
if  tlu'  l)o\vels  do  not  inoxe  si)oiitaiicoiisly.  An  oncnia  is  always 
given  just  before  the  patient  is  taken  to  the  etherizing  room. 
Either  no  breakfast  or  a  cu])  of  milk  or  clear  bouillon  is  given 
about  eight  o'clock,  the  former  if  the  oi)eration  is  to  be  in  the 
morning,  the  latter  if  in  the  afternoon.  The  i)atient  is  kept  in 
bed  until  the  time  of  operation  and  the  nose  sprayed  every  hour 
with  potassium  permanganate  solution,  1  to  lO.OOO. 

Anesthetic.     Ether,  unless  contraindicated. 

Position  of  Patient.  Supine,  with  the  head  raised  on  a  small 
hard  j)ill()w  and  turned  slightly  toward  the  right. 

I'osiTioN  OF  Opekatok.    At  the  right  of  the  patient. 

Position  of  Anesthetist.    At  the  head  of  the  table. 

Duties  of  Anesthetist.  To  administer  the  anesthetic,  to 
hold  the  mouth  gag  in  place  and  to  move  the  patient's  head  at 
the  direction  of  the  operator.  The  terms  the  writer  uses  are  "flex," 
"extend,"  "rotate  right,"  and  "rotate  left." 

Position  of  Assistant.    At  the  left  of  the  patient. 

Position  of  Instrument  Table.  At  the  left  hand  of  the 
operator. 

Position  of  Assisting  Nurse.    Behind  instrument  table. 

Duties  of  Nurse.  To  keep  instruments  clean  and  in  order 
and  to  keep  gauze  carriers  armed  with  gauze. 

Order  of  Operation.    Right  tonsil,  left  tonsil,  adenoids. 

Instruments.  ^Nlouth  gag,  tongue  depressor,  two  self-retaining 
tonsil  forceps,  ]Myles'  punch,  Quicksall's  tonsil  dissector,  snare, 
six  sponge  holders,  La  Force  adenotome,  Wood's  pillar  retractor. 

Sponges.  (1)  Small  gauze  sponges  folded  tight  and  carried  in 
long  sponge  holders.     (2)  "Fluff" — long  loose  strips  of  gauze. 

The  Operation  Itself.  This  consists  of  two  parts,  the  freeing 
of  the  tonsil  and  the  cutting  through  of  the  pedicle. 

Stages  of  the  Operation.  1.  Insert  the  mouth  gag,  and  if 
it  is  of  the  lateral  type,  place  it  on  the  patient's  left  side.  Have 
the  ends  covered  with  rubber  tubing  to  protect  the  teeth. 

2.  Insert  the  tongue  depressor  and  press  the  tongue  downward 
sufficiently  to  make  clear  the  mesial  border  of  the  anterior  i)illar. 
This  will  aid  in  locating  the  limits  of  the  plica  triangularis. 

3.  Grasp  the  tonsil  at  its  middle  with  a  pair  of  forceps  and 
draw  it  toward  the  median  line  (Fig.  11).  This  defines  and  makes 
tense  the  plica  triangularis  and  renders  more  easy  stage  5. 

4.  Tran.sfer  the  tongue  depressor  to  the  assistant,  who  takes  it 
in  his  left  hand.  The  whole  attention  of  the  assistant  should  be 
concentrated  upon  holding  the  depressor  in  the  correct  position. 

5.  With  the  ?klyles  punch  snip  out  a  strip  of  the  mucous  mem- 
brane of  the  plica  triangularis  just  internal  to  and  parallel  with 
the  anterior  margin  of  the  anterior  faucial  pillar,  beginning  below 
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and  working  upward  (Fig.  12).  If  this  is  done  correctly  there  is 
exposed  a  linear  area  of  capsule,  in  the  shape  of  the  lateral  margin 
of  the  plica.  The  writer  regards  this  as  the  sine  qua  non  of  the 
entire  i)rocedure.  Of  all  instruments,  the  punch  is  given  the 
preference  because  with  it  the  snipping  of  mucous  membrane  only 


Fig.  11. — Plica  triangularis  made  tense  by  median  traction  on  the  forceps. 


Fig.  12. — A  strip  of  tiie  mucous  membrane  of  the  plica  triangularis  snipped  out  by  the 
punch,  exposing  the  capsular  element  of  the  plica. 


is  so  readily  performed.  A  fatal  error  at  this  point  is  to  go  through 
the  fibrous  layer  of  the  plica,  for  then  it  is  no  longer  possible  to 
do  an  extracapsular  operation,  and  once  inside  the  capsule  it  is 
an  extremely  difficult  matter  to  get  outside  again. 

If  an  ordinary  knife  or  a  pair  of  scissors,  as  recommended  by 
many,  are  used  at  this  stage  it  is  very  easy  to  make  the  incision 
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too  (lerj)  and  pass  througli  all  (»!'  the  plica  iiit(t  the  iiarcucliyina  of 
the  tonsil. 

A  small  vessel,  the  anterior  tonsillar  :ir(ery,  nsually  is  eut  at 
tiiis  stage  of  the  operation. 

C.  With  the  Quicksall  disscetor  placed  in  the  groove  eut  in  the 
mucous  membrane  push  laterally  the  anterior  pillar  of  the  fauces 
(Fig.   13).     This  instrument  is  used  because  while  not  sharp  it 


Fig.  13. — The  anterior  angle  of  the  tonsil  exposed  by  pushing  aside  the  anterior  pillar. 


Fig.  14.-Insertion  of  the  blunt  separator  at  Fia.  15.-The  freeing  of  the  upper 

the   anterior  angle  of  the  tonsil  preliminary  to  pole  completed, 

freeing  the  upper  pole  of  the  tonsil. 

has  sufficient  of  an  edge  to  engage  a  layer  of  mucous  membrane. 
The  pillar  is  pushed  away  because  it  overhangs  the  anterior  margin 
of  the  tonsil  and  to  lift  the  latter  from  its  bed,  it  is  essential  to 
reach  the  outer  surface.  This  can  be  most  quickly  and  most 
handily  done  at  its  anterior  angle,  namely,  that  beneath  the  palato- 
glossus muscle.  •  J.  J  I  * 
7.  Into  the  opening  thus  produced  insert  some  pointed  but 
very  blunt  dissector  (Fig.  14),  such  as  the  straight  end  of  an  Aliis 
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dissector,  which  is  somewhat  too  broad  to  be  entirely  satisfactory. 
The  instrument  now  hes  between  the  capsule  and  the  anterior 
pillar  and  unless  the  end  is  shoved  into  the  surrounding  tissues 
with  much  force  it  will  remain  automatically  in  the  correct  plane. 
<S.  With  a  firm  sweep  of  the  blunt  dissector  first  upward,  then 
l)ackward,  and  finally  downward  and  inward,  deliver  the  upper 
pole  of  the  tonsil  into  the  pharynx  (Fig.  15).  This  not  only  frees 
the  velar  lobe  from  the  deep  connections  of  the  capsule  but  also 


Fig.  16. — The  application  of  the  .second  puir  (A  forceps. 


Fig.  17. — The  freeing  of  the  lateral  aspect 
of  the  tonsil. 


Fig.  18.- 


-The  freeing  of  the  posterior  aspect 
of  the  ton.sil. 


di\ides  the  mucosa  which  is  reflected  from  the  soft  palate  and  the 
upper  part  of  the  posterior  pillar  on  to  the  tonsil.  It  is  the  second 
of  the  two  most  important  maneuvers  of  the  operation,  since  it 
enucleates  the  most  buried  part  of  the  tonsil  and  allows  of  its 
being  grasped  and  drawn  into  the  throat  sufficiently  far  to  permit 
of  the  subsequent  manipulations. 

9.  Grasp  the  upper  pole  of  the  tonsil  with  a  second  pair  of 
forceps  (Fig.  Ki);  these  should  be  so  constructed  that  the  loop 
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of  a  snaro  can  l)t'  slipjx'd  oxer  tin-  Iiaiidlcs.  Tlic  l\;iiil'iiiiiii  iikkIcI 
has  hcvu  satistactory  in  every  way.  One  Made  sli(»»ild  he  a|)phe<l 
to  the  buccal  and  the  other  to  the  capsuhir  or  (k'ep  surtace  and 
sufficient  tissue  always  shouKl  be  inchided  to  give  a  firm  hold 
and  prevent  slii)pinfi;;  if  the  iiTip  is  lost  it  is  difficult  sometimes 
to  secure  a  second  inie.  The  attacliinj^  of  the  forceps  to  the  u|)per 
pole  can  be  (k)ne  easily,  since  the  velar  lobe  has  been  freed;  it  can 
1)6  facilitated  by  median  traction  of  the  forceps  first  applied. 

This  step  is  a  most  essential  one  since  with  a  forceps  attached 
at  this  ])oint  the  loosened  portion  of  the  tonsil  can  be  drawn  toward 
the  median  line  and  the  area  between  the  freed  part  and  its  bed 
materially  widened.  It  also  allows  of  the  stretehinij  upward  of 
the  tonsil,  thus  increasing  its  firmness  and  facilitating  subsequent 
digital  dissection. 

10.  Remove  the  first  pair  of  forceps.  They  have  .served  their 
purpose  and  would  be  in  the  way  from  now  on. 

11.  Drawing  the  tonsil  inward  and  upward  by  means  of  the 
forceps,  sweep  the  index  finger  around  the  tonsil,  freeing  it  from 
its  attachments  everywhere  except  at  the  very  base,  using  the 
finger  of  that  hand  which  experience  show's  to  be  the  more  con- 
venient (Figs.  17  and  IS).  In  performing  this  separation  the 
finger  should  move  in  the  directions  of  the  adjacent  muscle  bundles, 
to  avoid  as  far  as  possible  tearing  any  of  them.  In  the  lateral  wall 
of  the  fossa  is  the  superior  constrictor,  and  in  the  posterior  wall 
is  the  palato-pharyngeus.  As  the  fibers  of  the  former  run  in  a 
horizontal  direction,  and  those  of  the  latter  in  a  vertical,  the  move- 
ments of  the  enucleating  finger  should  be  governed  accordingly. 
The  finger  at  this  stage  is  a  most  reliable  instrument  as  it  not  only 
does  the  separating  quickly  and  thoroughly,  but  also  is  so  blunt 
that  it  does  not  get  out  of  the  correct  tissue  interval.  In  addition 
it  is  furnishing  to  the  operator  information  as  to  how  the  separa- 
tion is  progressing.  It  has  the  advantages  also  of  doing  away  with 
the  necessity  of  sponging  and  watching  the  operation  field,  since 
its  work  can  be  done  entirely  by  touch;  tkus  nnich  time  is  saved. 
\Yhile  it  may  be  true,  as  Lotbropi^  states,  that  the  ])ain  after 
tonsillectomy  is  most  severe  in  those  cases  in  which  the  finger 
has  been  used,  the  difference  is  negligible. 

The  writer  does  not  believe  in  the  possibility  of  doing  the  entire 
operation  with  the  finger,  as  is  advocated  by  some,  as  there  would 
be  too  great  ckances  of  getting  inside  the  plica  and  digging  out 
the  lymphoid  tissue  only,  leaving  the  capsule. 

12.  Have  the  assistant  remove  the  tongue  depressor,  as  it  is 
of  no  further  use. 

13.  Sever  the  base  cf  the  tonsil  by  means  of  a  snare  (Fig.  19). 
This  instrument  is  chosen  for  two  reasons,  one  being  that  it  ciushes 

"  J.   S.  Frascr,   Inc.  cit.,   p.    I(i3, 
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the  vessels,  thus  promoting  hemostasis,  the  other  being  that  it 
adjusts  itself  to  the  shape,  size,  and  position  of  the  stump.  As 
the  latter  is  eonical,  with  the  base  upward,  the  ehances  are  that 
it  will  be  direeted  automatically  to  the  very  narrowest  part  before 
it  begins  to  cut.  Two  precautions  should  be  observed  in  using 
the  snare,  one  being  that  the  loop  on  introduction  is  not  too  large, 
a  fault  which  results  fre(|uentl\'  in  leaving  a  stump  of  tonsil  tissue, 
the  other  being  that  tiie  loop  should  be  j)alpated  before  being 
tightened,  in  order  to  determine  that  it  is  exactly  in  the  proper  place. 
There  is  really  no  reason  why  there  should  be  any  controversy 
as  to  the  efficacy  of  guillotine  and  snare.  In  the  writer's  opinion 
neither  sh(»uld  be  used  for  the  ojicration  proper,  their  correct 
sphere  being  simi)ly  to  sever  the  pedicle  and  for  this  purpose  the 
snare  certainlv  is  more  efficient. 


Fig.   19. — Tlie  application  of  the  snare  to  the  pedicle. 

14.  Hold  a  pledget  of  gauze  in  the  fossa  for  a  moment  and  then 
remove  it. 

15.  Retract  the  anterior  pillar  and  look  for  points  of  hemor- 
rhage. If  eveiy thing  is  safe,  proceed  to  the  other  side.  At  this 
stage  usually  it  will  be  found  necessary  to  administer  more  of 
the  anesthetic. 

After-treatment.  1.  The  patient  stays  in  bed  the  remainder 
of  the  day. 

2.  The  patient  is  kept  on  the  side  until  well  out  of  the  anesthetic. 
If  there  is  any  bleeding  the  blood  will  run  out  of  the  mouth  with 
the  patient  in  the  lateral  position.  If  the  dorsal  position  is  occupied, 
blood  may  trickle  down  the  esophagus,  without  being  noticed  by 
either  nurse  or  patient.  Blood  can  flow  down  the  esophagus 
without  deglutition,  as  the  writer  knows  to  his  sorrow. 

3.  Cracked  ice  is  allowed  as  soon  as  thirst  is  complained  of.  No 
treatment  is  given  to  the  nose  or  throat. 

4.  Soft  and  preferably  very  hot  or  very  cold  food  is  allowed 
five  hours  after  the  patient  arrives  in  his  room. 
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5.  II'  tciiiporaturc,  piilsi',  juid  rrs])ir;itiiiii  iirc  iHtrPi.-il,  tlic  patient 
is  allowed  to  he  up  tlie  inoriiiii<f  alter  operation  and  to  gc  home 
ill  tlie  al'teriioon,  goin<;  at  oiiee  to  l)ed. 

6.  The  following  dav  tlie  patient  is  out  of  hed,  hut  in  the  house 
ail  day. 

7.  Tlie  third  day  after  operation  the  patient  goes  about  his 
usual  routine. 

CONCLUSIONS. 

Efficiency.  In  about  200  o])erations  with  the  above  technique, 
the  writer  has  succeeded  in  removing  all  of  each  tonsil  with  but 
two  or  three  exceptions.  The  latter  have  been  cases  in  which 
digital  dissection  was  not  carried  down  far  enough,  and  a  stump 
was  allowed  to  remain  in  the  lower  part  of  the  tonsil  recess. 
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Fig.  20. — The   fossa   after   removal   of    the   tonsil:    P,   palato-pharyngeus;    S,   superior   con- 
strictor; M,  mucous  membrane  of  the  posterior  pillar;    V ,  largest  vein  of  tonsillar  plexus. 


Safety.  In  not  a  single  case  has  there  been  any  serious  or 
even  alarming  hemorrhage.  This  probably  is  due  to  the  fact  that 
the  peritonsillar  vessels  were  not  injured  and  that  the  tonsillar 
vessels  were  severed  in  a  way  most  likely  to  promote  closure. 
In  addition  the  removal  of  the  capsule  allowed  the  fossa  to  con- 
tract and  thus  aid  in  occluding  the  cut  vessels. 

Ease.  The  operation  is  readily  performed,  as  it  is  always  done 
with  the  same  technique  and  from  the  time  the  velar  lobe  is  freed 
the  succeeding  steps  can  be  done  by  sense  of  touch  alone.  This 
avoids  frequent  sponging  and  thus  materially  shortens  the  time 
required. 

Results.  Usually  the  immediate  result  (Fig.  20)  is  a  large 
recess  filled  with  frothy  saliva  and  lined  with  the  usual  mem- 
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brane.  This  is  replaced  later  by  more  or  less  ^^ramilatioii  tissue, 
and  ultimately  the  anterior  pillar  largely,  if  not  entirely,  fades 
away  into  the  lateral  wall.  No  undesirable  voeal  effects  have  been 
noted.  The  verdict  of  singers  has  been  that  the  resulting  voice 
is  "bigger."  If  the  posterior  pillar  were  lacerated,  the  resulting 
cicatrices  might  be  deleterious,  but  the  writer  has  been  fortunate 
enough  to  escape  inflicting  such  iniuries. 

The  writer  wishes  to  express  his  indebtedness  to  Drs.  George 
A.  Piersol,  Taid  A.  Lewis,  W.  II.  F.  Addison,  and  P.  G.  Skillern, 
Jr.,  for  their  aid  in  the  preparation  of  this  paper. 


CHVOSTEK'S  SIGN  AND  ITS  SIGNIFICANCE  IN  OLDER 
CHILDREN. 

By  Murray  H.  Bass,  M.D., 

ATTENDING  PHYSICIAN,  CHILDREN'S  DEPARTMENT,  MT.  SINAI  HOSPITAL  DISPENSARY, 
NEW    YORK    CITY. 

In  1876  Chvostek,  of  Vienna,  described  a  sign  which  he  believed 
was  characteristic  of  tetany.  The  sign,  which  since  that  time  has 
been  called  Chvostek's  sign,  or  the  facial  phenomenon,  consists 
in  an  easily  demonstrated  mechanical  excitability  of  the  peripheral 
nerves.  By  tapping  either  with  the  finger  or  a  percussion  hammer 
on  the  skin  over  the  facial  nerve,  that  is,  at  a  point  about  midway 
between  the  zygoma  and  the  angle  of  the  mouth,  one  obtains 
when  the  sign  is  present,  a  lightning-like  contraction  of  the  muscles 
supplied  by  the  facial  nerve;  the  angle  of  the  mouth,  the  side  of 
the  nose,  and  in  marked  cases  the  skin  over  the  inner  canthus  of 
the  eye  and  eyebrow  display  a  sudden  twitching. 

There  has  been  some  dispute  as  to  the  cause  of  the  twitching, 
some  authorities  claiming  that  it  Avas  due  to  a  spinal  reflex,  others 
that  it  was  merely  a  heightened  irritability  of  the  nerve  trunk. 
Escherich,^  in  a  rather  ingenious  manner,  adds  weight  to  the 
latter  hypothesis  by  the  following  experiment:  By  applying  a 
10  per  cent,  cocaine  solution  to  the  skin,  then  using  kataphoresis, 
he  anesthetizes  the  skin  over  the  cheek;  on  tapping  this  area 
the  phenomenon  nevertheless  remains  positive.  On  the  other  hand 
when  the  skin  over  the  inner  surface  of  the  thigh  is  thus  anesthetized 
the  cremasteric  reflex  cannot  be  obtained.  He  therefore  is  inclined 
to  disregard  the  reflex  theory  and  to  consider  the  twitching  due 
to  direct  stimulation  of  the  overexcitable  facial  nerve  trunk. 

At  first  it  was  supposed  that  this  symptom  was  present  only 

•  Die  Tftanie  der  I\inder,  Vienna,  1909. 
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ill  iii(li\  idiials  sullcriiii,'  from  ti'tnny,  mid  iiidccil  to  tliis  day  it  is 
univtTsally  rr<,far(lt'd  as  one  of  tlu-  three  canliiial  si^iis  of  that 
disease,  tlie  otiier  two  being  Trousseau's  and  Krb's.  Cljvostek's 
sign  is  so  easily  elicited  and  so  characteristic  that  it  has  been  tried 
for  in  many  varied  conditions  exclusive  of  tetany,  and  minierous 
observers  haw  found  it  j^resent  in  conditions  wiiieh  seem  to  have 
nothing  at  all  to  do  with  that  disease.  Not  only  is  the  constancy 
of  the  sign  questioned,  but  the  degree  to  which  the  face  twitches 
has  been  interpreted  as  being  of  varied  importance.  Schlesinger^ 
divided  the  phenomenon  into  three  grades,  designated  types  1,  2, 
and  3,  according  as  the  twitching  was  confined  to  the  scarlet  border 
of  the  lip,  the  side  of  the  nose,  or  the  entire  side  of  the  face.  All 
the  observers,  including  Chvostek,  attach  little  or  no  importam-e 
to  the  twitching  of  the  scarlet  border  of  the  lip  alone.  The  most 
marked  facial  twitching,  that  is,  type  3,  is  by  many  conceded  to 
be  present  only  in  tetany.  It  is  only  in  tetany  also  that  the  so-called 
Schultz  phenomenon  is  observed,  that  is,  where  there  is  such 
increased  excitability  of  the  nerve  that  by  merely  lightly  stroking 
the  skin  a  distinct  facial  twitching  may  be  obtained. 

It  is  rather  difficult  to  gather  statistics  about  this  subject  from 
the  literature,  for  (1)  there  is  no  unanimity  as  to  the  method  of 
classifying  the  types  of  the  reaction,  (2)  most  of  the  work  has 
been  done  on  adults,  and  (3)  w-e  are  not  yet  sure  whether  infantile 
and  adult  tetany  are  identical,  especially  since  what  is  generally 
conceded  to  be  a  criterion  in  infants,  that  is  to  say,  Erb's  electrical 
reaction,  has  not  been  sufficiently  investigated  in  young  adults 
for  one  to  know  the  positive  normal  figures.  The  occurrence  of 
the  sign  during  infancy,  however,  has  been  usually  considered  as 
positive  evidence  of  tetany,  although  the  electrical  reaction 
(heightened  galvanic  irritability)  is  a  more  delicate  test,  and  often 
shows  latent  tetany  when  Chvostek's  sign  is  negative.  The  sign 
has  been  found  positive  by  German  investigators  especially  fre- 
quently in  older  children,  and  these  positive  cases  have  been 
variously  interpreted  as  latent  tetanj',  as  cases  of  neuropathic 
diathesis,  or  the  positive  sign  has  been  considered  simply  as  a 
chance  find  of  no  diagnostic  significance  whatever. 

In  view  of  the  fact  that  tetany  occurs  more  rarely  in  America 
than  in  Europe,  and  especially  than  in  Austria,  where  most  of  the 
previous  investigations  along  this  line  have  been  carried  out,  it 
seemed  of  interest  to  obtain  figures  concerning  the  occurrence  of 
the  facial  phenomenon  in  children  attending  American  clinics,  for 
it  seemed  logical  to  conclude  that  if  the  phenomenon  was  positive 
in  as  large  a  number  of  cases  here  as  abroad,  where  the  distribution 
of  tetany  is  so  dill'erent,  the  isolated  facial  phenomenon  would  seem 
to  have  no  dependence  on  present  or  previously  existing  tetany. 

»  Zeitschr.  f.  klin.  Mod.,  1891.  xix.  487;  Wicn.  klin.  Wocli.,  1910,  p.  315. 
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Among  the  observers  who  beheve  the  sign  to  be  pathognomonic 
of  tetany  is  Chvostek,  Jr.,^  of  ^'ienn{l.  From  time  to  time  in  the 
past  few  years  he  has  ])ublishe(l  lunnerous  studies  on  tlie  subject, 
and  especially  in  an  article  published  in  1907,''  lays  great  stress 
on  the  importance  of  the  sign.  In  <S40  cases  of  illness  in  adults 
only  6  cases  had  a  positive  facial  of  type  2  or  .'5,  in  which  no  sign 
or  history  of  tetany  could  be  obtained.  In  all  the  other  cases 
in  whi(;h  it  Avas  present,  distinct  signs  of  tetany  manifest  or  latent 
were  found.  The  more  intense  the  degree  of  facial  present  the 
more  likely  was  the  case  to  be  one  of  tetany.  Chvostek  concludes 
his  article  as  follows:  "We  believe  that  the  mechanical  hyper- 
excitability  of  the  nerves,  especially  the  facial,  is  an  easily  elicited 
and  important  symptom  of  diseases  of  the  parathyroids,  a  delicate 
test  which  reveals  to  us  a  disturbance  in  the  functions  of  these 
organs." 

Frankl-Hochwart,^  writing  on  tetany  in  Nothnagel's  System, 
does  not  go  so  far  as  this.  He  believes  that  the  isolated  facial 
phenomenon  (by  which  is  understood  a  positive  Chvostek's  sign 
without  any  other  sign  of  tetany)  may  at  times  mean  tetany; 
but  that  there  are  surely  many  cases  in  which  it  has  nothing  at  all 
to  do  with  that  disease.  However,  he  brings  out  an  interesting 
point  which  connects  the  sign  more  intimately  with  tetany,  namely, 
that  in  those  years  in  which  tetany  was  epidemic  in  Vienna  there 
appeared  in  persons  ill  with  other  diseases,  a  much  greater  number 
of  positive  facials,  and  conversely  in  those  years  in  which  there  was 
little  tetany  to  be  seen  in  Vienna,  few  patients  suffering  from 
other  diseases  showed  the  sign.  Furthermore,  to  show  the  con- 
nection between  the  facial  and  tetany,  he  examined  a  series  of 
cases  of  tetany  a  number  of  years  after  the  attack,  with  the  fol- 
lowing results:  In  chronic  and  relapsing  cases  ChN'ostek's  sign  was 
present  in  every  instance  (7  cases);  in  19  cases  where  only  pares- 
thesias remained  the  sign  was  absent  only  five  times;  in  6  cases 
which  had  lost  all  symptoms  but  general  debility  and  weakness  it 
was  present  twice;  in  those  cases  which  w'ere  entirely  cured,  5  in 
number,  the  sign  was  negative  in  all. 

In  1S91  Loos,^  in  Vienna,  came  to  the  conclusion  after  the  exami- 
nation of  a  large  number  of  cases  that  the  sign  was  present  not 
only  in  tetany  but  in  many  other  diseases  as  well,  and  that  it  was 
frequently  found  positive  in  hysterical  and  nervous  children.  He 
describes  80  children  with  positive  facial  phenomena,  but  without 
any  other  signs  of  tetany.  The  children  were  suffering  from  various 
diseases  and  did  not  show  hyperirritability  of  any  other  muscle 
groups.   He  concludes  that :  (1)  The  positive  sign  in  some  cases  is  an 

'  Wien.  klin.  Woch.,  1905,  No.  38;  Deut.  med.  Woch.,  1909,  p.  825:  Zeitschr.  f.  klin.  Med., 
1891,  xix,  189. 
*  Wien.  klin.  Woch.,  1907,  No.   17.  6  Tetanie,  in  Nothnagel's  System. 

'  Wien.  klin.  Woch.,  1891,  No.  49. 
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expression  of  i,h'Ikt;i1  ilisturliaiici'  ot'  nut ritimi.  (_')  It  may  Ix'  ijrcsciit 
in  a  ntnnher  of  ineinhers  of  the  same  family,  where  it  is  an 
expression  of  a  hei<,'htene<i  irritahihty  of  the  nervous  system. 
(3)  It  may  be  present  in  tetany. 

Oscar  Ilerhst.'^  in  Berlin,  in  1910,  i)ul)lisli<'(l  an  examination 
of  .")()()  scliool  children,  amonj;  whom  lie  foimd  the  si<;n  most  often 
in  the  fourteenth  year.  It  was  j)resent  in  43  per  cent,  of  the 
children,  and  was  marked  in  IS  per  cent.  lie  does  not  attach 
much  importance  to  the  si^n. 

Sperk,^  also  writing  in  1910,  concludes  that  the  isolated  facial 
is  rare  in  infancy,  and  that  it  increases  rai)idly  from  the  fifth  to 
the  fourteenth  year.  He  also  points  out  that  the  sign  when  present 
in  older  children  occurs  in  nervous  individuals  who  have  increased 
knee-jerks  and  diminished  corneal  and  pharyngeal  reflexes.  lie 
believes  that  it  is  a  heli)ful  sign  when  found  in  conjunction  with 
others  in  making  the  diagnosis  of  a  neuropathic  child. 

Thiemich,'-'  on  the  other  liand,  is  opposed  to  this  view  and  clings 
to  the  belief  that  the  sign  is  pathognomonic  of  tetany  even  when 
present  in  older  children  w  ithout  any  other  signs.  He  has  observed 
a  number  of  children  who  showed  the  sign  in  infancy  when  they 
had  typical  tetany.  The  sign  then  disai)j)eared,  to  return  again 
later  on,  after  the  fifth  year,  without  being  accompanied  by  any 
other  manifestations  of  tetany.  His  conclusions  read:  "The 
facial  must  be  stricken  from  the  list  of  nervous  stigmas  and  nuist 
be  regarded  even  in  late  childhood  as  a  pathognomonic  sign  of 
latent  tetany,  even  if  this  disease  remains  continuously  a  symptom- 
less anomaly  of  the  nervous  system." 

Lust,^**  in  1911,  before  describing  a  new'  sign  whicli  he  believes 
is  present  in  97  per  cent,  of  cases  of  sj)asmoj)hilia,  that  is,  eversion 
of  the  feet  when  the  skin  is  tapjied  upon  over  the  external  poj)liteal 
nerve  as  it  winds  around  the  head  of  the  fibula,  summari/A's  the 
various  viewpoints  concerning  the  significance  of  Chvostek's  sign. 
He  concludes  that  in  infancy  its  occurrence  has  a  distinctly  i)atho- 
logical  significance,  that  it  means  tetany,  but  that  it  is  present  in 
only  about  50  per  cent,  of  cases  of  this  disease.  He  examined  40 
spasmophilic  children  of  all  ages  and  found  the  sign  present  in 
45  per  cent,  and  absent  in  55  per  cent.  Of  the  babies,  34  in  number, 
15  had  positive  facials  (44  per  cent.)  and  19  had  none  (55.9  ])er 
cent.).  An  absent  facial  in  infants  does  not  exclude  spasmoj)hilia, 
for  in  latent  tetany  as  the  child  improves  the  sign  disappears  before 
the  electrical  reaction  becomes  normal. 

The  latest  contribution  on  the  subject  is  by  Hochsinger."  He 
has  examined  all  the   children  of   his  private  practice  for  many 

'  Deut.  med.  Wocli.,  1910,  No.  12.  "  Wicii.  klin.  Woch.,  1910,  No.  5. 

»  Monuts.  f.  Kinderheilkunde,  1902,  No.  3:  Tetany,  in  Pfaundler  and  .Sclilossinan's  System. 
">  Munch,  mod.  Woch.,  August  8,  1911. 
"  Wion.  khn    Woch.,  October  26,  1911. 
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years  past,  for  the  presence  of  this  symptom,  and  comes  to  the 
conckision  that  apart  from  its  significance  in  tetany  it  is  useful 
as  a  sign  of  a  neuroi)athic  constitution  in  childhood.  He  finds 
Chvostek's  sign  frequently  present  in  the  mothers,  less  often  in 
the  fathers  t)f  the  children  showing  it,  thus  emphasizing  the 
hereditary  character  of  nervous  stigmas.  Of  117  children  showing 
symptoms  of  nervousness,  101  showed  the  sign,  20  of  these  were 
generally  nervous,  without  any  special  symptoms,  the  other  75 
showed  ])av()r  nocturnus,  migraine,  nervous  anorexia,  enuresis, 
etc.  Of  the  mothers  of  these  children  01  showed  positive  facials. 
The  sign  disappears  in  boys  at  about  the  sixteenth  year;  in  girls, 
on  the  other  hand,  it  may  remain  to  the  thirtieth  year,  frequently 
not  (lisapi)earing  until  the  menopause.  The  sign  may  disappear 
in  sunmier  to  return  again  during  the  cold  weather.  When  present 
in  normal  children  he  could  always  find  neurotic  antecedents. 
His  conclusions  are:  "The  isolated  facial  in  older  children  has  in 
all  cases  a  pathological  significance.  The  facial  is  one  of  the  chief 
symptoms  of  over-excitability  and  nervousness  in  j'outh,  and 
seems  to  be  more  deeply  rooted  in  the  female  than  in  the  male 
sex.  Juvenile  nervousness  and  infantile  hyperexcitability  (that 
is,  spasmophilia  of  infants),  belong  genetically  together,  and 
depend  ultimately  on  hereditary  neuropathic  tendencies." 

During  the  past  summer  I  noted  that  in  older  children  applying 
for  treatment  at  my  clinic  at  Mt.  Sinai  Hospital  Dispensary  the 
presence  of  this  sign  was  by  no  means  a  rare  occurrence,  and 
therefore  in  the  months  of  September,  October,  November,  and 
December  every  new  case  was  tested  for  the  presence  or  the 
absence  of  the  sign.  In  all  495  children,  ranging  in  ages  up  to 
fourteen  years,  were  examined.  It  was  positive  in  10  of  these 
cases,  that  is,  3.2  per  cent.  The  percentage  at  the  different  ages 
can  be  seen  in  Table  I.  It  will  be  noted  that  the  sign  is  present 
only  in  1  per  cent,  of  the  children  aged  under  three  years,  and  then 
becomes  gradually  more  frequent  until  it  reaches  19.0  per  cent,  in 
children  aged  ten  to  fourteen  years.  These  figures  agree  fairly 
well  with  those  found  by  German  observers. 

Table  I. — Ages  at  which  Chvostek's  Sign  was  Found  in  Examining  495 
Children.     Sixteen  Positive  Cases. 


Age. 
Males 

Females  . 


1  to  3  years. 
102] 

>209 
107) 


4  to  6  years. 
32] 

69 
37 


7  to  9  years. 

23] 

I-       56 
33  J 


10  to  14  years. 
27 


Positive  cases 


10 


Percentage 


1  per  cent.       2.9  per  cent.       3.6  per  cent.        19.6  per  cent. 


Analyzing  my  series  of  cases  to  see  how  far  the  positive  Chvostek 
means  tetany,  I  must  conclude  that  there  seems  to  be  no  case 
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ainoii^  tlu'sr  lit  (ii(»r  aiiumg  tho  1.")  to  he  (Icscriljcd  latrrj  in  wliit-li 
a  positive  (liagnosis  of  tetany,  j)resent  or  previous,  eould  he  made. 
In  only  2  of  tlie  cases  (Cases  1  and  XV)  could  a  history  of  con- 
vulsions he  ohtained.  In  the  one  case  a  fi;irl,  aj,'cd  fifteen  years, 
had  had  a  lunnher  of  general  convulsions  when  aged  eight  to  nine 
years,  hut  since  then  she  has  had  no  more.  Although  she  had  a 
marked  Chvostek's  sign,  her  electrical  reaction  to  galvanism  was 
normal.  Her  hrother  (Case  XVI,  Tahle  III)  also  had  ne\er  heen 
sick,  except  for  his  present  complaints  of  nervousness  and  headache. 
Both  the  children  showed  orthostatic  alhuminuria. 


Table  II. 

—Analysis  of 

Thirty-one 

Positive  Cases  (Thirteen  Males  and 

Eighteen 

Females) . 

Degree  of 

Case  No. 

Age  (years). 

Sex. 

twitching. 

Diagnosis. 

I 

0 

M. 

3 

Hysteria. 

11 

14 

F. 

2 

Headache. 

III 

10 

F. 

1 

Headache. 

IV 

12 

F. 

1 

Neurotic. 

V 

13 

M. 

3 

Neurotic. 

VI 

10 

F. 

1 

Neurotic. 

VII 

12 

F. 

3 

Neurotic. 

VIII 

12 

F. 

2 

Neurotic. 

IX 

12 

F. 

1 

Orthostatic  albuminuria. 

X 

13 

M. 

1 

Orthostatic  albuminuria. 

XI 

5 

F. 

1 

Orthostatic  albuminuria. 

XII 

11 

F. 

3 

Orthostatic  albuminuria. 

XIII 

7 

F. 

2 

Orthostatic  albuminuria. 

XIV 

12 

F. 

2 

Orthostatic  albuminuria. 

XV 

15 

F. 

3 

Orthostatic  albuminuria. 

XVI 

13 

M. 

1 

Orthostatic  albuminuria. 

XVII 

11 

M. 

2 

Orthostatic  albuminuria. 

XVIII 

13 

F. 

3 

Orthostatic  albuminuria. 

XIX 

10 

M. 

2 

Orthostatic  albuminuria. 

XX 

11 

F. 

3 

Orthostatic  albuminuria. 

XXI 

13 

F. 

3 

Orthostatic  albuminuria. 

XXII 

6 

F. 

2 

Bronchitis. 

XXIII 

2 

F. 

2 

Bronchitis. 

XXIV 

VA 

M. 

3 

Bronchitis. 

XXV 

9 

M. 

3 

Bronchitis. 

XXVI 

12 

M. 

1 

Bronchitis. 

XXVII 

8 

F. 

1 

Hypertrophicd  tonsils. 

XXVIII 

9 

M. 

3 

Asthma. 

XXIX 

12 

M. 

3 

Enuresis. 

XXX 

14 

M. 

3 

Mitral  stenosis. 

XXXI 

9 

M. 

3 

Cyclic  vomiting. 

I 


The  second  case  giving  a  previous  history  of  convulsions  (Case 
I,  Table  II)  was  a  boy,  aged  six  years,  who  for  a  year  had  been 
subject  to  peculiar  attacks,  resembling  Jacksonian  epilepsy. 
Chvostek's  sign  in  his  case  was  also  w^ell  marked  but  his  electrical 
reactions  were  normal,  and  the  diagnosis  of  late  tetany  (tetanoid 
spiiteklampsie  of  Thiemich)  was  therefore  ruled  out.  He  showed 
signs  of  hysteria,  such  as  temporary  deafness,  irregular  and  varying 
areas  of  anesthesia,  and  analgesia  and  was  therefore  classed  as  a 
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case  of  hysteria.  An  interesting  observation  was  marie  in  this  case 
as  regards  the  variability  of  Chvojstek's  sign.  TJie  cliild  was  seen 
one  afternoon  and  showed  a  very  strongly  marked  facial  pheno- 
menon. A  few  days  later  he  had  convnlsions  followed  by  several 
hours  of  coma.  After  regaining  consciousness  Chvostek's  sign 
could  not  be  obtained.  Stoeltzner'^  reports  a  similar  case  of  the 
disa])pearance  of  tlie  sign  directly  after  a  con\ulsion  in  an  infant 
snil'ering  from  tetany. 

Excepting  in  these  2  cases  of  convulsions  mentioned  above  no 
liistory  of  any  symptoms  of  tetany,  such  as  hiryngismus  or  carpo- 
pedal  spasm,  coukl  be  obtained  in  any  of  the  cases.  In  a  few  children 
electrical  irritability  Avas  tested,  but  no  case  showed  galvanic 
hyi)erirrital)ility.  It  seems  fair  then  to  conclude  that  these  cases 
with  the  ])ossible  exception  of  Case  XXMII,  are  not  cases  of  latent 
tetany. 

The  next  question  to  be  considered  is  whether  these  cases  showing 
the  ])ositive  sign  in  any  way  reseml)le  each  other;  \\hether  they  fall 
into  any  well-defined  grouj).  1  think  that  this  can  be  answered  in 
the  affirmative  by  a  consideration  of  Table  II,  which  shows  the 
diagnosis  or  chief  complaints  of  children  in  my  own  series  in  whom 
the  sign  was  positive.  It  will  be  noted  that  there  are  15  more 
cases  than  in  Table  I.  These  were  not  included  in  the  first  table, 
shice  they  were  seen  during  June,  July,  and  August,  three  months 
during  which  we  were  not  yet  in  the  habit  of  examining  every  new 
case  for  this  symptom.  IIowcAer,  these  15  cases  will  be  of  use  in 
discussing  the  type  of  child  in  which  we  find  that  the  positive 
reaction  occurs.  The  most  striking  feature  is  the  large  number 
(13)  of  cases  of  orthostatic  albuminuria.  INIost  of  these,  as  well  as 
the  2  cases  classed  as  headache  and  the  5  classed  as  neurotic,  the 
asthmatic,  the  case  of  enuresis,  and  cyclic  vomiting,  belong  to 
the  same  clinical  group,  which  has  been  described  l)y  Hamburger,''' 
as  children  showing  the  "vasomotor  symptom  complex."  These 
children  are  characterized  l)y  easily  irritated  vasomotor  systems. 
Their  chief  complaints  are  nervousness,  irritability,  palpitation, 
flushing,  indefinite  pains  for  which  no  cause  can  be  found,  sometimes 
vomiting,  without  apparent  reason,  and,  more  rarely,  fainting 
and  pseudoanginal  attacks.  On  examination  they  are  usually 
pale,  though  their  hemoglobin  is  normal;  they  have  cold,  clammy, 
cyanotic  hands;  their  radial  arteries,  and  frequently  their  tem- 
porals are  palpa})le  and  sometimes  visil)le,  though  the  blood 
pressure  is  low.  Their  reflexes  may  be  increased  or  diminished. 
Their  urine  often  shows  albumin,  Avhich  disappears  on  lying  down, 
and  which  usually  can  be  increased  by  the  assumption  of  a  kneeling 
posture,  as  described  by  Jehle. 

'- Jiihrbiich  f.  KinclL-rlu-ilkuiKle,  1911,  No.  6. 
"  Miinch.  med    Woch.,  1911.  No.  42. 
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The  i)r('])()ii(l('raii<r  (2:5  out  of  31  cases)  of  this  tyju'  of  cliild  fits 
in  well  with  the  conclusions  of  Ilochsin^er,  and  emphasizes  the 
freciuency  of  the  i)resence  of  C'hvostek's  si^n  in  nervous  children. 
In  these  cases  this  sijjn  seems  to  me  of  much  more  value  than  the 
knee-jerk,  and  its  i)resence  in  neurotic  children  a])i)cars  to  he  of 
much  more  constancy  than  an  increased  j)atellar  reflex. 

Of  the  81  children  ()  did  not  show  any  other  signs  of  nervousness, 
5  having  bronchitis  and  1  mitral  disease.  These  ('),  however,  were 
seen  only  once  or  twice.  The  other  25  all  showed  distinct  neuro- 
pathic symptoms,  20  of  them,  as  explained  al)o\-c,  hclonging  to 
the  vasomotor  group. 

We  may  conclude,  therefore,  that: 

1.  Chvostek's  sign  is  present  in  3.2  per  cent,  of  the  ])oor  applying 
for  treatment. 

2.  The  sign  becomes  more  frequent  the  older  the  child  u])  to 
19. G  per  cent.,  at  ten  to  fourteen  years  of  age. 

3.  The  presence  of  so  great  a  number  of  positi^•e  cases  here  in 
America,  where  tetany  is  relatively  an  uncommon  disease,  is 
another  argument  in  favor  of  considering  Chvostek's  sign  in  older 
children  as  distinct  from  any  connection  with  tetany. 

4.  The  positive  Chvostek  in  an  older  child,  as  a  rule,  means  a 
neuropathic  constitution.  It  seems  especially  common  in  children 
showing  vasomotor  irritability,  and  particularly  in  those  suffering 
from  orthostatic  albuminuria. 

5.  Chvostek's  sign  is  easily  elicited,  and  should  be  more  often 
used  as  an  adjuvant  in  making  the  diagnosis  of  neuropathic 
children. 


A   CLINICAL   NOTE    ON   VERRUCffi   PLANTARES. 
By  Richard  L.  Sutton,  M.D., 

PROFESSOR  OF  DERMATOLOGY,   UNIVERSITY  OF  KANSAS;  DERMATOLOGIST  TO  THE  BELL  MEMOHIALj 
SWEDISH,     GERMAN,     AND     WESLEY    HOSPITALS,     KANSAS    CITY,     MISSOURI. 

Few  benign  lesions  of  the  skin  are  so  troublesome  to  the  patient 
or  so  refractory  to  therapeutic  measures  as  the  so-called  "papilloma 
of  the  sole,"  or  plantar  wart.  Although  Gorju^  described  the  con- 
dition in  1857,  it  was  not  until  the  publication  of  Dubreuilh's- 
classical  j)aper,  in  1895,  and  the  careful  clinical  reports  of  Eddowes' 
in  1890,  and  of  Melchior  Robert,'*  in  1897,  that  a  careful  and  accurate 
delineation  of  the  symi)tomatol()gy  of  the  affection  was  available. 

More  recently,  1).   W.  Montgomery^  and  Bowen"  have  called 

'  Th(^so  de  Paris,  1857.  -  Ann.  de  dcrniat.  et  de  syph.,  1895,  p.  441. 

'  Brit.  Jour.  Dcrmat.,  189C,  p.  195.  ■"  Ann.  de  deriiiat.  et  de  syph.,  1897,  p.  397. 

'Jour.  Amer.  Med.  Assoc,  July  11,  190.3. 
*  Boston  Med.  and  Surg.  Jour.,  1907,  p.  "SI. 
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attention  to  the  prevalence  of  the  disorder  in  this  country.  Dr. 
Bailey,  the  medical  visitor  at  Harvard,  in  a  personal  communica- 
tion informed  Bowen  that  the  condition  was  quite  a  common  one 
among  the  University  students,  and  in  boys'  boarding  schools. 
Berry^  has  recorded  an  interesting  personal  experience  with  the 
painful  little  growths.  He  found,  upon  inquiry  among  chiropodists, 
that  the  affection  was  far  from  unusual,  although  its  true  nature 
was  seldom  recognized,  the  lesion  usually  being  regarded  as  a  soft 
corn.  Stel wagon**  refers  to  the  frequency  with  which  he  has  en- 
countered the  lesions  in  dermatological  practice.  The  condition 
occurs  most  often  in  active  young  persons,  living  at  low  altitudes. 
While  the  direct  causative  agent  is  probably  microbic  (Variot,^ 
Jadassohn,'"  Lang"  and  others),  certain  predisposing  factors  can  be 
recognized.  Of  these,  stone  bruises  and  similar  injuries  stand  first, 
as  Montgomery^^  j^^s  shown.  Many  of  the  patients  suffer  from 
hyperidrosis  pedis.  Hardaway  and  Allison'^  believe  that  flat  foot 
and  allied  malpositions  strongly  favor  the  development  of  the  little 
acanthomata. 

Similar  lesions  occasionally  are  found  on  the  palmar  surfaces  of 
the  hands.  I  have  twice  seen  them  on  the  tips  of  the  thimble 
fingers  of  seamstresses. 

Superficially,  a  plantar  wart  closel}'  resembles  a  large,  oval 
callosity.  The  growths  occur  most  frequently  on  those  parts  of  the 
sole  which  are  exposed  to  pressure  (beneath  the  heads  of  the  first 
and  fifth  metatarsal  bones,  and  under  the  heel).  On  palpation,  the 
lesions  are  painful,  in  some  instances  exceedingly  so. 

Histologically,  the  little  tumors  possess  the  essential  character- 
istics of  verrucse  vulgares  located  elsewhere  on  the  body,  but  the 
long  continued  effects  of  pressure,  friction,  and  moisture  result  in 
contoural  changes  which  are  often  more  or  less  puzzling  to  even  an 
experienced  pathologist.  Anatomically  the  lesions  consist  of  a  ring 
of  stratified  epidermis,  which  is  thickest  at  the  orificial  margin,  and 
gradually  shades  oft'  to  normal  skin  at  the  periphery.  The  central 
cavit}^,  which  is  cone  shaped,  with  the  apex  upward,  is  usually 
concealed  by  a  thin  layer  of  epidermis,  and  contains  a  mass  of 
whitish,  opaque,  loosely  interwoven  tissue  which  is  soft  and  resistant 
to  the  knife  like  wet  tow  (Dubreuilh).  On  investigation,  this  central 
projection  is  found  to  contain  numerous  slender  papillary  columns, 
which  are  extremely  tender  to  the  touch,  and  which  bleed  freely 
when  incised. 

Bowen^*  found  that  serial  sections  through  the  entire  lesion 
showed  at  the  border  the  pronounced  acanthosis,  papillary  enlarge- 

»  Jour.  Cut.  Dis..  1904,  p.  228.  »  Dis.  of  the  Skin,  Philadelphia,  1910,  p.  532. 

»  Jour,  de  clin.  et  de  therap.  des  Infant,  1894,  p.  529. 
w»  Verhandl.  d.  deutsch.  Dermat.  Gesellsch.,  1890,  p.  497. 
11  Cor.-Bl.  f.  schweiz.  Aerzte,  1898,  p.  264. 
1- Jour.  Amer.  Med.  Assoc,  1911,  p.  1193. 
"Jour.  Cut.  Dis.,  1906,  p.  127.  n  Loc.  cit. 
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ment,  with  (lowiip:rowth  of  the  reto  plug's,  aixl  marked  hyporkcra- 
tosis  typical  of  all  true  verruca'.  The  ;,'raiiuhir  layer  was  nuicli 
thickened.  Tliere  was  vacuolation,  with  ai)pareiit,  hut  not  actual, 
increase  in  size  of  many  of  the  sui)er-l)asal  i)rickle  cells.  This 
"  ballooning"  all'ecteil  groups  of  cells  irregularly,  and  without  ascer- 
tainable cause,  but  was  particularly  marked  toward  the  centre  of 
the  lesion.  Usually,  in  connection  with  the  vacuolation,  there  was 
a  precocious  development  of  keratohyalin,  and  in  the  centre  of  u 
well  developed  wart,  the  portion  corresponding  to  the  rete  was 
composed  of  a  reticulated  tissue  heaped  up  with  masses  and  blocks 
of  this  substance.  The  larger  portion  of  the  tumor  consisted  of 
imperfectly  keratinized  horny  material. 

Bowen  was  the  first  to  demonstrate  the  presence,  in  many  of  the 
lesions,  of  peculiar,  small,  round,  highly  refractile,  protozoa-like, 
intercellular  bodies  which  occurred  in  the  third  or  fourth  row  of  the 
rete,  and  which  appeared  to  bear  some  relation  to  the  vacuolation. 
These  bodies  stained  readily  by  the  acid  reagents,  and  could  be 
sharply  difi'erentiated  from  the  rest  of  the  nuclei.  Bowen  believes 
that  they  represent  some  form  of  nuclear  degeneration  or  altera- 
tion. 


Fio.  1. 


-.allowing  a  typical  lesion  in  a  viry 
frequent  location. 


Fig.  2. — .^;iiiu'  lesitm  as  shown  in  li»!    1,  with 
epidermal  "lid"  removed. 


The  two  following  cases  of  plantar  warts,  which  have  recently 
been  under  my  care,  are  more  or  less  typical: 

C.\SE  I. — F.  B.,  male,  student,  aged  nineteen  years,  referred  to 
me  by  Dr.  C.  D.  Trask.  The  cutaneous  history  of  the  family  was 
negative.     The  patient  had  for  several  years  been  troubled  with 
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warts  on  the  dorsal  surfaces  of  both  liaiids.  In  September,  1910, 
while  playing  tennis,  he  sustained  a  bruise  of  the  left  heel.  He  paid 
very  little  attention  to  the  injury  at  the  time,  but,  six  weeks  later, 
the  tenderness  having  persisted,  he  consulted  Dr.  Trask,  fearing 
the  periosteum  was  affected. 

Despite  curettage,  and  the  employment  of  various  other  surgical 
measures,  the  lesion  refused  to  heal.  When  I  first  saw  the  case  the 
wart  had  been  present  for  over  four  months,  and  the  patient  was 
compelled  to  resort  to  the  use  of  a  cane,  in  order  to  relieve  the 
pressure  when  walking.  The  growth,  which  was  located  near  the 
outer  edge  of  the  heel,  was  oval  in  outline,  and  measured  1.5x2.5  cm. 
When  the  epidermal  "lid"  was  removed,  by  means  of  a  sharp 
spoon,  the  hyi)ertrophied  papillre  were  found  to  extend  upward 
almost  to  the  surface.  The  sui)erabundant  epidermis  was  scraped 
away,  and  the  wart  thoroughly  frozen  with  carbon  dioxid  snow, 
Pusey's^^  method  being  employed.  One  week  later  this  procedure 
was  repeated,  and  the  result  was  a  fairly  prompt  and  complete 
recoverv.    No  anesthetic  was  needed. 


Fig.  3. — Showing  lesion  in  Case  II  after  removal  of  superficial  epidermis. 

Case  II. — L.  S.,  female,  housewife,  aged  twenty  years,  referred 
to  me  by  Dr.  Frances  Scarritt.  The  patient  is  a  native  of  Massa- 
chusetts, and  until  recently  resided  in  Lowell.  Her  sister-in-law,  a 
vigorous,  athletic  young  woman,  aged  nineteen  years,  was  under 
my  care  for  a  similar  ailment  in  1909.  In  August,  1911,  the  patient 
noticed  a  corn-like  thickening  of  the  sole  of  her  right  foot,  near  the 
head  of  the  first  metatarsal  bone.  The  lesion  gradually  increased 
in  size,  and  became  very  painful.  On  two  occasions  it  was  treated 
by  chiropodists,  but  promptly  recurred,  in  less  than  a  fortnight, 
each  time. 

In  October,  her  physician  referred  her  to  a  Boston  surgeon,  who 
excised  the  growth,  under  ether  anesthesia.    A  remnant  of  the  tumor 

'*  Jour.  Anier.  Med.  Assoc,  1907,  p.   1354. 
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evidently  remaiiu'd,  liowever,  Inr,  six  weeks  after  the  operation,  the 
wart  was  as  lar<;e,  or  larger,  than  at  first. 

The  patient,  a  hi^dily  iiitrMi^'ent.  hut  rather  nervous  yonn^' 
woman,  was  extremely  sensitive  to  pain,  and  ohjeeted  to  even  the 
use  of  the  hypodermic  needle.  The  outer  layers  of  thickened 
epidermis  were  carefully  pared  away,  and  a  20  per  cent,  salicylic 
acid  j)laster  jjrescribed.  to  be  renewed  tw'wv  daily.  Later,  when  the 
cavity  had  become  completely  exposed,  cocaine  was  applied  l(»call\ , 
and  the  wart  was  frozen  as  deeply  as  possible.     Unfortunately,  the 


Fig.  4. — Case  II,  showing  a  wart  on  toe  of  affected  foot. 

patient  would  not  permit  a  very  thorough  application  of  the  refrig- 
erating agent,  because  of  the  pain,  and  the  results  were  not  so 
satisfactory  as  in  the  first  case  here  reported.  The  snow  was  em- 
ployed on  three  different  occasions,  and  finally,  in  order  to  acceler- 
ate matters,  the  cavity  was  rapidly  but  vigorously  swabbed  out 
with  pure  trichloracetic  acid,  followed  by  an  alkali.  No  further 
treatment  was  required.  At  this  time,  seven  weeks  having  elapsed, 
there  is  no  sign  of  a  recurrence. 

The  beneficial  action  of  the  snow  in  these  cases  is  due  to  two 
factors,  tissue  destruction  and  post-refrigerative  arterial  hyperemia. 
Despite  the  argument  of  Fiiik,"^  who  based  his  hypothesis  mainly 
upon  Hankin's^'  experimental  work  with  soda  water  and  with 
carbonic  acid  gas  in  the  treatment  of  cholera,  carbon  dioxid  gas  has 
very  little  if  any  value  as  an  antiseptic,  a  fact  which  was  demon- 
strated by  Lewis^^  and  Porter^'*  with  not  only  the  spirillum  of  cholera, 
but  also  with  the  bacilli  of  tuberculosis  and  syphilis. 

"Brit.  Med.  Jour.,   1910,  p.  732. 

"  Quoted  by  Cranston  Low  in  Carbonic  Acid  Snow  as  a  Therapeutic  .\gcnt  in  the  Treatment 
of  Diseases  of  the  Skin,  Edinburgh,  1011,  p.  147.    An  exhaustive  and  valual)le  nionograph. 
'8  Parkin  Prize  Essay,  Royal  Coll.  of  Physicians,  Edinburgh,  1902.  >»  Ibid..  1904. 
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'J'hat  the  brief  aj)j)licati()U  of  intense  eold  is  of  little  or  no  germi- 
eidal  value  was  conelusively  shown  by  Campbell  White,-'  in  1899. 
His  results  were  confirmed  by  MacFayden^^  and  MacFayden  and 
Rowland,22  in  1900. 

Pusey-'*  has  suggested  that  an  increased  destructive  effect  can  be 
secured  by  preceding  the  freezing  by  an  erythema,  or  better,  a  dose 
of  the  .T-rays  (the  resulting  irritation  of  the  vascular  endothelium 
greatly  increasing  the  susceptibility  to  obliterative  endarteritis). 
Although  the  procedure  was  particularly  recommended  for  use  in 
the  eradication  of  certain  varieties  of  nevi,  it  may  advantageously 
be  employed  in  attacking  other  lesions  of  the  skin  as  well,  and, 
because  of  the  occasionally  beneficial  action  of  the  .r-rays  in  causing 
the  disappearance  of  verrucse  when  used  alone,  is  particularly 
ai)plicable  in  the  case  of  ])lantar  warts. 

Treatment  with  the  snow,  alone,  or  combined  with  the  use  of 
other  caustics  or  the  a:-rays,  is  fully  as  efl'ective  as  the  older  methods 
of  excision,  or  destruction  by  electrolysis,  or  the  actual  cautery, 
and,  particularly  from  the  viewpoint  of  the  patient,  is  much  to  be 
preferred. 


THE    THERAPEUTIC    APPLICATION    OF  P-HYDROXYPHENYL- 

ETHYLAMIN  (TYRAMINE):    AN  ACTIVE  PRINCIPLE 

OF   ERGOT.i 

By  Daniel  M.  Hoyt,  M.D., 

FELLOW   OF  THE   COLLEGE   OB    PHYSICIANS;   ASSISTANT  PHYSICIAN   TO   THE    PHILADELPHIA 
GENERAL   HOSPITAL. 

Abelous,-  in  1906,  noted  that  a  rise  of  blood  pressure  was  pro- 
duced from  the  intravenous  injection  of  the  extracts  of  putrid  meat. 
In  1909  Barger  and  Walpole-^  showed  that  this  rise  of  pressure  was, 
in  part  at  least,  due  to  certain  amine  substances  of  which  ^^-hydroxy- 
phenylethylamin  (tyramine)  was  the  most  active.  A  little  later 
Barger  and  Dale^  announced  that  the  powerful  pressor  substance 
contained  in  the  watery  extract  of  ergot  was  mainly  p-hydroxy- 
I)henylethylamin. 

There  is,  further,  considerable  evidence  to  show  that  this  amine 
is  formed  in  the  human  intestine  from  tyrosin.  It  was  found  by 
Langestein*  after  prolonged  peptic  digestion  of  egg  albumin.    Barger 

!»  Med.  Rec,  New  York,  1899,  p.  109.  21  Lancet,    1900,    p.    849. 

22  Lancet,   1900,  p.   1130.  23  Berl.  klin.  Woch.,  19CS,  p.  1146. 

'  Read  before  the  College  of  Physicians  of  Philadelphia,  December  6,  1911. 

2  Soc.  de  Biol  ,  May  30,  1906,  i,  463. 

'  Jour.  Physiol.,  March  22,  1909,  xxxviii.  No.  4. 

«lbid.;  Proc.  Physiol.  Soc,  May  15,  1909. 

5  Beit.  z.  chem.  Physiol,  u.  Path.,  1902,  i,  507. 
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and  Walpole' took  two  specimens  of  hmth  wliidi  were  iiifrct<(l  with 
a  ciiltiire  from  liumaii  feces.  To  one  tyrosin  was  added,  and  the 
other  was  used  as  a  control.  Extracts  from  each  were  tested  physi- 
oh^pically,  and  it  was  shown  that  the  extract  from  the  specimen 
which  had  contained  the  tyrosin  pnxhiccd  a  marked  rise  of  i)ressnre, 
while  the  control  produced  a  sh^dit  hut  distinct  fall.  liain/  has 
added  another  interestin*,'  i)hase  to  this  subject,  though  the  evidence 
presented  is  far  from  complete,  by  showing  that  in  cases  of  high 
l)lood  pressure  these  pressor  substances  are  absent  from  the  urine, 
while  in  normal  individuals  they  appear  constantly  in  adult  life, 
thus  making  the  inference  that  the  retention  of  these  amines  in  the 
body  is,  in  part  at  least,  the  cause  of  the  high  blood  pressure.  lie 
attempted,  also,  to  influence  the  excretion  of  these  substances  by 
giving  the  subjects  medicinal  doses  of  so-called  intestinal  antiseptics, 
and  in  some  instances  lactic  acid-forming  bacteria. 

He  states,  however,  that  these  procedures  have  no  effect  on  the 
excretion  of  the  pressor  substances  in  the  urine.  It  is  to  be  noted 
that  there  is  a  distinct,  though  not  very  close,  chemical  relationshi]) 
between  these  amines  and  epinephrin.  Further,  they  are  a  con- 
stituent of  two  common  therapeutic  agents,  namely,  the  older  cod- 
liver  oil,  and,  as  has  been  intimated,  the  watery  extracts  of  ergot. 
Gautier^  isolated  the  base  from  the  mother  liquors  obtained  from  the 
putrefaction  of  cod  livers.  The  older  and  darker  oil,  therefore,  con- 
tained these,  because  the  oil  used  to  be  extracted  by  a  process  involv- 
ing putrefaction.  The  present  product  does  not  contain  them,  as  it 
is  produced  by  a  steam  process  and  the  cod  livers  are  not  allowed  to 
putrefy.  It  is  still  insisted  by  many  clinicians  of  wide  experience 
that  the  older  cod-liver  oil  possessed  a  more  powerful  stimulating 
action  than  the  present  purer  product,  and  it  is  noteworthy  that  the 
tendency  to  look  on  this  substance  as  simply  a  fat  food,  rather  than 
a  medicine,  has  gone  hand  in  hand  with  the  improvements  in  the 
methods  of  extraction.  It  is,  however,  with  the  amine  as  obtained 
from  ergot  that  this  paper  has  particularly  to  deal.  Dale  and  Dixon^ 
have  outlined  the  phvsiological  action  of  this  substance  experiment- 
ally. 

Briefly,  they  have  found  that  intravenous  injection  causes  a 
marked,  abrupt  rise  in  blood  pressure  resembling  closely  that  of 
epinephrin,  save  that  the  latent  period  is  greater  and  the  rise  of 
blood  pressure  more  prolonged,  and  that  it  is  active  when  admin- 
istered hypodermically  and  by  the  gastro-intestinal  tract.  Ex})eri- 
ments  on  the  isolated  mammalian  heart  indicate  that  this  rise  of 
pressure  is  partly  due  to  cardiac  stimulation,  while  if  Ringer's  fluid 
be  perfused  through  the  isolated  lung  the  rate  of  flow  is  not  affected, 
indicating  that  there  is  no  constriction  of  the  i)ulmonary  vessels. 
On  the  other  hand,  perfusion  chrough  a  portion  of  the  intestinal 

•Loc.  cit.  'Lancet,  1910,  clxxviii,  1190. 

»Bull,  Soc.  Cliim.,  190<),  iii,  35,  II05.  'Jour.  Physiol..  July  23,  1909,  xxxix.  No.  1. 
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circulation  and  plethysmographic  experiments  on  the  ear  volume 
indicate  that  there  is  marked  constriction  peripherally  of  those 
astcrioles  having;  a  vasomotor  nerve  sn])ply.  On  the  uterus  its 
influence  is  almost  identical  with  that  of  cpincphrin,  ])r()ducing  in 
the  cat  a  decrease  in  the  muscular  contraction  of  the  virgin  organ 
and  marked  increase  in  the  contraction  in  pregnancy.  It  produces 
dilatation  of  the  i)ui)il,  retraction  of  the  nictitating  membrane, 
widening  of  the  pali)ehral  fissure,  protrusion  of  the  eyeball,  and 
secretion  of  tears.  All  these  effects  on  the  eye  can  be  ])roduced  after 
the  removal  of  the  superior  cervical  ganglion,  indicating  their  peri- 
pheral origin.  We  have  then  a  substance  that,  like  epinephrin, 
stimulates  peripherally  all  those  structures  which  have  a  sympa- 
thetic nerve  supi)ly,  l)ut  is  unlike  it  in  that  tyramine  is  more  pro- 
longed in  its  action,  has  less  local  eli'ect,  is  less  toxic,  and  is  active 
when  given  by  the  mouth  or  hypodermically.  With  this  summary 
of  its  ph\  siological  action  it  is  reasonable  to  suppose  that  here  we 
ought  to  have  a  sul)stance  that  possesses  the  same  therapeutic  value 
as  epinephrin,  with  the  adtled  ad\"antages  of  continuous  action  and 
lessened  local  effect  to  interfere  with  systemic  action,  and  a  sub- 
stance which  is  active  when  administered  by  the  mouth.  Of  its 
excretion,  Ewins  and  Laidlow^"  have  shown  that  25  per  cent,  of  it 
may  be  found  in  the  urine  as  parahydroxy])henylacetic  acid,  and 
that  the  heart  muscle  entirely  destroys  the  substance. 

In  the  paper  by  Dale  and  Dixon^^  the  first  observation  on  human 
blood  pressure  with  this  substance  is  recorded.  One  of  the  writers 
took  10  mg.  by  mouth.  Ilis  pressure  before  taking  the  drug  varied 
between  110  and  115  mm.  The  pressure  after  taking  the  drug  was 
recorded  every  fi^'e  minutes,  as  follows:  124,  130,  149,  148,  135 
136,  134,  134,  122,  (thirty  minute  interval  for  a  meal),  130  mm.  It 
will  be  seen  that  a  rise  is  recorded  five  minutes  after  the  taking  of 
the  drug,  that  fifteen  minutes  after  the  pressure  has  risen  34  mm., 
and  that  eighty-five  minutes  after  there  was  an  elevation  of  15  mm. 
The  writer  repeated  the  above  on  himself,  the  blood  pressure  being 
taken  by  Dr.  Lucius  Tuttle,  of  the  Physiological  Department  of 
Jefferson  ^Medical  School.  Any  psychical  effect  was  here  ruled  out 
by  so  administering  the  drug  that  neither  of  us  knew  when  the 
10  mg.  was  taken.  This  was  accomplished  by  using  two  glasses 
containing  the  same  amount  of  water,  into  one  of  which  the  drug 
was  placed.  The  contents  of  the  glasses  were  taken  a  half  hour 
apart,  and  as  the  substance  has  practically  no  taste  in  this  dosage, 
the  writer  has  no  way  of  knowing  when  he  took  the  drug  and  when 
the  water.  During  the  entire  hour  there  was  at  no  time  any  rise  of 
blood  pressure,  but  rather  a  distinct  fall.  .  The  pressure  at  7.45, 
before  either  dose  was  taken,  was  138  mm.  At  8.35  the  pressure 
was  1 18,  the  pulse  88.    This  was  eighteen  minutes  after  the  tyramine 

'»  Jour.  Physiol.,  London,  1910-1911.  sli,  7S-S7.  "  Loc.  cit. 
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was  adniinistorrd.  At'tiT  t went \ -nine  minutes  the  j)n'ssiirf  was  120, 
the  pulse  82.  Tlie  fall  of  pressure  was  probably  due  to  the  fact  that 
we  were  working  in  a  small  office  and  we  had  several  lights  burning, 
so  that  the  temperature  of  the  room  was  constantly  growing  warmer 
during  the  experiment. 

In  a  case  of  chronic  myocarditis,  10  mg.  of  tyraminc  by  the  mouth, 
was  followed  in  sixteen  minutes  by  a  rise  of  5  mm.,  twenty-nine 
minutes  after  the  pressure  had  risen  7  mm.  Such  a  slight  rise, 
however,  can  hardly  be  looked  on  as  due  to  the  drug,  for  a 
difference  of  10  mm.  is  certainly  in  the  range  of  accidental  varia- 
tion. One  hour  and  thirty-five  minutes  later  the  pressure  had 
tlropped  25  mm.  This  was  after  ingestion  of  a  large  quantity  of  hot 
soup.  In  other  words,  in  these  two  observations  there  is  no  evidence 
that  the  drug  taken  by  the  mouth  in  10  mg.  doses  has  any  definite 
eflFect  on  the  circulation.  This  is  not  in  accord  with  the  experiment 
of  Dale  and  Dixon,  and  it  is  probable,  therefore,  that  this  rise  of 
pres.sure  was  due  to  psychic  influence,  as  Dr.  Dale  himself  thinks 
and  has  said  in  a  ])ersonal  connumication  to  that  effect.  Alfred 
Clark,'-  working  at  the  suggestion  of  Dr.  Dixon,  found  that  the 
administration  of  tyramine  by  the  mouth  to  healthy  individuals 
produced  the  following  results: 

Blood  Pressure  at  Twexty-mintte  Intervals  after  Admixistratiox  of 

Drig. 


Expt. 

Subject. 

Dose. 

0 

20 

40 

no 

SO 

100 

120 

I. 

A.  J.  C. 

15  mgm. 

105 

105 

100 

103 

103 

II. 

A.  J.  C. 

30  mgm. 

102 

105 

107 

107 

113 

112 

III. 

H.  D. 

30  mgm. 

110 

lis 

116 

110 

IV. 

H.  D. 

.50  mgm. 

110 

118 

120 

US 

120 

120 

117     117     110 


Clark  also  made  an  observation  in  which  he  gave  100  mg.  !)>•  the 
mouth.  At  10.30  a.m.  the  ])atient's  blood  pressure  was  10"),  on  the 
previous  day  103.  At  11.05,  100  mg.  of  tyramine  were  administered. 
At  11.40  the  blood  pressure  was  still  105.  At  11.45,  100  mg.  more 
were  administered.  A.t  12  noon  the  blood  pressure  was  103.  At 
12..30  P.M.,  after  dinner,  still  103;  at  12.40,  105;  1.40,  109;  2.20,  107; 
2.30,  109;  3.30,  118;  0.30,  113.  The  previous  day  at  0.30  the 
patient's  blood  pressure  was  107. 

It  is  evident  from  this  study,  with  two  doses  of  100  mg.  given  at 
forty-minute  intervals,  that  not  until  three  hours  and  forty-five 
minutes  after  the  last  dose  was  the  1)1()(k1  pressure  distinctly  raised, 
it  being  118  mm.,  while  on  the  previous  day  at  the  same  time  it  was 
105,  13  mm.  higher.  If  the  rise  was  due  to  the  drug  it  came  on  very 
late,  and  was  not  marked. 

As  to  the  effect  upon  the  blood  pressure  of  repeated  doses  by  the 
mouth,  the  writer  has  not  yet  observed  a  sufficient  number  of  cases 

12  Bio-Chemical  Jour.,  v,  No.  5. 
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to  do  more  than  suggest  the  effect.  He  took  3  cases  of  moderately 
advanced  tuberculosis;  one  received  5  mg.  three  times  a  day,  the 
other  two  10  mg.  each  three  times  a  day.  The  blood  pressure  records 
were  made  morning,  noon,  and  night,  taken  at  times  by  the  writer, 
at  times  by  Dr.  Alexander,  a  resident  physician  at  the  Philadelphia 
Hospital,  and  by  the  head  nurse.  In  two  of  these  cases  there  was  no 
evidence  of  any  effect.  In  one  case  there  was  recorded  a  rise  of 
pressure  of  20  mm.,  and  the  day  after  the  drug  was  stopped  the 
pressure  slowly  fell.  This  one  case  is,  as  has  already  been  said,  only 
susrgestive. 
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Plotted  curve  showing  the  result  of  injecting  40  mg.  of  tyramine  in  toxic  pntient  with 
advanced  tuberculosis  and  marked  circulatory  weakness. 


The  effect  of  hypodermic  injections  of  smal'  doses  up  to  20  mg. 
is  very  slight.  Clark  in  his  paper  calls  attention  to  the  fact  that  he 
found  the  most  favorable  site  for  systemic  effect  to  be  the  loose 
tissue  beneath  the  clavicle.  In  one  case,  where  10  mg.  was  admin- 
istered, there  was  some  evidence  of  action,  the  pressure  rose  12  mm., 
and  the  strength  of  the  heart  sounds  was  markedly  increased;  the 
case  was  one  of  mitral  insufficiency  with  dilatation.  Only  about  half 
the  systoles  could  be  made  out  at  the  wrist.    After  the  giving  of  the 
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(Iru^  tluTc  was  a  distinct  iinprovciiuiit  in  the  character  <»f  the  heart 
sound,  i)articnhirly  as  to  re^Mihirity  and  uniformity.  This  elVeet,  if 
any,  however,  was  but  transitory.  These  findings  are  in  the  main 
consistent  with  Clark's  results,  save  as  already  noted  he  seemed  to 
get  better  efi'ect  when  the  drug  was  given  in  the  sul)cla\  icular  fo.ssa. 
He  also  obtained  a  greater  local  ellect  than  the  writer  noticed.  He 
speaks  of  pallor  and  goose-flesh  at  once  seen  around  the  site  of  the 
injection,  followed  by  hyperemia.  15  mg.  was  followed  by  a  rise  of 
6  mm.  in  five  minutes;  20  mg.  1(>  mm.  When,  however,  a  dose  of 
30  mg.  is  reached  the  effect  becomes  very  marked,  but  at  the  same 
time  extremely  fugacious.  The  accompanying  chart  shows  a  i)lotted 
curve  representing  the  result  of  iniecting  40  mg.  sul)cutaneously 
below  the  clavicle  in  a  case  of  chronic  myocarditis  with  pulmonary 
tuberculosis,  the  patient  being  profoundly  toxic. 

The  above  distinctly  illustrates  several  important  things  in  regard 
to  the  action  of  this  substance.  It  will  be  noted  that  four  minutes 
after  the  injection  the  blood  pressure  had  risen  from  So  to  l.'iO,  a 
jump  of  45  mm.  This  patient  being  toxic,  it  is  probable  that  the 
cause  of  the  low  blood  pressure  was  in  part  at  least  vasomotor;  but 
.so  sudden  was  the  rise  of  blood  pressure  that  for  the  time  being  it 
caused  a  distinct  slowing  of  the  heart,  and  although  the  drug  is  a 
decided  stimulant  to  that  organ,  yet  the  rise  of  pressure  was  associ- 
ated with  a  transitory  irregularity.  The  next  most  striking  thing 
is  the  marked  fugaciousness  of  action.  From  a  study  of  the  experi- 
mental curves  in  the  lower  animals,  one  would  exi)ect  a  much  more 
prolonged  efi'ect.  In  this  instance  nineteen  minutes  after  the  drug 
was  given  the  blood  pressure  had  again  reached  the  normal  and  the 
cardiac  rate  was  practically  the  same.  In  fact  the  picture  is  strik- 
ingly like  that  of  the  intravenous  injection  of  adrenalin.  Clark's 
results  for  the  larger  doses  again  correspond  closely  with  the  writer's. 
An  injection  of  40  mg.  produces  a  rise  of  blood  pressure  of  30  mm. 
in  ten  minutes,  associated  with  an  increase  of  pulse  rate;  an  injection 
of  50  mg.  produces  a  rise  of  50  mm.,  accompanied  by  a  fall  in  the 
pulse  rate;  an  injection  of  00  mg.  produces  a  rise  of  00  mm.,  again 
with  a  fall  of  pulse  rate.  These  were  cases  with  practically  normal 
blood  pressure.  In  three  cases  of  shock  the  injection  of  20,  50,  and 
70  mm.  produced  approximately  the  same  efi'ect  as  in  the  normal 
cases,  save  that  the  reaction  was  distinctly  less  marked,  and  in  no 
case  was  there  any  evidence  of  continuousness  of  action. 

It  is  well  understood  that  20  experiments  are  far  too  few  from  which 
to  draw  any  definite  conclusion.  It  is  to  be  noted,  however,  that 
the  writer  has  selected  cases  in  which  the  blood  pressure  was  likely 
to  remain  constant,  and  has  avoided  acute  shock  with  its  natural 
tendency  to  recovery,  and  that,  therefore,  the  distinct  changes 
which  follow  the  administration  of  the  drug  were  probably  due  to 
it.  Further,  it  will  be  seen  that  Clark  and  the  writer,  working 
absolutely  independently,  have  reached  practically  the  same  con- 
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elusion  as  to  the  value  of  this  suhstanee  as  a  cireulatory  stimulant. 
The  drug  is  freely  soluble  in  water,  produees  apparently  no  gastro- 
intestinal irritation,  and  when  given  by  the  mouth  is  uncertain  and 
slow  in  its  effect.  When  administered  in  doses  from  20  to  40  mg.  it 
produces  a  marked  and  abrupt  rise  of  pressure,  which  is  very  fuga- 
cious, and  is  sometimes  associated  with  slowing  of  the  pulse  rate 
and  irregular  heart  action.  The  substance  should  be  of  value  in  the 
treatment  of  conditions  in  which  there  was  marked  vasomotor 
depression,  but  it  apparently  cannot  be  depended  upon  for  any  pro- 
longed action. 

I  wish  to  express  my  thanks  to  Prof.  W.  E.  Dixon  and  Dr.  H.  H. 
Dale  for  their  assistance.  Also  to  Dr.  T.  Mellor  Tyson,  Dr.  William 
E.  Hughes,  Dr.  L.  N.  Boston,  and  Dr.  Ward  Brinton  for  the 
privilege  of  selecting  cases  from  their  wards. 


THE  OCCURRENCE  OF  TRICHOMONAS  HOMINIS  IN  GASTRIC 
CONTENTS    WITH    A    REPORT    OF    TWO    CASES. 

By  Frank  Smithies,  AI.D., 

GASTRO-ENTEKOLOGIST    TO     ST.     MARY's    HOSPITAL     (mAYO     CLINIC),     ROCHESTER,     MIXN".;     FORMER 

INSTRUCTOR    IN    INTERNAL   MEDICINE    AND    DEMONSTRATOR    OF    CLINICAL    MEDICINE, 

UNIVERSITY    OF    MICHIGAN,    ANN    ARBOR. 

Since  the  active  Caucasian  occupation  of  the  Philippine  Islands, 
the  W^est  Indies,  and  Central  America  in  the  last  decade,  the  study 
of  protozoa  parasitic  to  the  gastro-intestinal  tract  of  man  has 
received  great  impetus.  New  and  valuable  facts  have  been  brought 
forward  by  INIusgrave  and  Clegg,^  Walker,-  and  others  concerning 
the  biology  of  ameba?  and  flagellate  protozoa,  as  well  as  the  etiology 
and  symptomatology  when  such  are  present  in  the  human  intestinal 
canal.  Following  the  pioneer  work  of  Dock,^  of  recent  years, 
Freund*  and  Sistrunk^  have  shown  that  ameboe  and  flagellate 
protozoa,  which  were  formerly  considered  to  be  present  but  rarely 
in  the  feces  of  individuals  who  had  never  visited  tropical  regions, 
are  by  no  means  infrequent  in  the  discharges  of  persons  residing 
in  the  temperate  zone. 

With  increasing  amounts  of  material  available  for  i)roper  exami- 
nation, it  is  somewhat  curious  that  the  presence  of  amebse  and 
flagellate  protozoa  (particularly  trichomonas  hominis)  outside  the 
intestines  proper  has  not  been  more  frequently  chronicled.  A 
rather  close  scrutiny  of  available  literature  reveals  the  fact  that 

1  Publications  of  the  Government  Laboratories,  Manila,  P.  I.,  1004,  93;  Philippine  .lour,  of 
Sci.  (Manila),  1900,  I,  909;  ibid.,  1908,  iii,  77. 

-  Jour.  Med.  Research,  1907,  No.  7,  379.  =  Texas  Med.  Jour.,  April,  1891. 

«  Archiv.  Int.  Med.,  1908,  i,  No.  1,  28.  ^  Jour.  Amer.  Med.  Assoc,  1911,  Ivii,  1.507. 
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within  till'  last  i'i<;ht  years  t\wrv  lias  hccii  hiii  our  (»l)scrvati(tM 
(k'tailiiii;  tlu"  prosriicr  of  fla,m'llato  proto/oa  in  tlu'  stoinacli.  cso])!!- 
u<;us  or  oral  cavity.  In  this  conntry  and  abroad,  it  is  ((nitc  likely 
that  search  for  these  parasites  has  not  lucn  made  apart  from 
intestinal  discharijes. 

Nearly  fonrtcen  years  ago  Skaller"  rei)ortcd  2  cases  ot'  carciiionia 
at  the  cardiac  end  of  the  stomach  where  flagellates  similar  to 
"trichomonas  vaginalis"  (Donne/  Dock'')  were  discovered  in  the 
gastric  extracts  as  well  as  in  the  patient's  stools.  Shortly  after- 
ward Strnhe'-'  recorded  a  similar  case,  a  male  i)aticnt,  with  foul- 
smelling  voniitus  and  a  "hard  tumor"  in  the  epigastrium.  A  few 
years  later  Cohnheim"*  described  the  presence  of  trichomonas 
hominis  in  a  case  clinically  diagnosticated  "gastritis,"  in  the 
test-meal  extract  of  which  the  total  acidity  was  19  and  the  free 
hydrochloric  acid  was  estimated  at  12,  and  in  a  second  case  cliiiicall.\ 
"carcinoma  xentriculi"  amehie  were  occasionally  present.  Follow- 
ing Cohnheim,  ZabeP^  reported  o  cases  where  he  had  demonstrated 
flagellate  protozoa  in  both  gastric  and  intestinal  contents.  Two 
of  his  cases  were  diagnosticated  "achylia  gastrica."  These  had 
leptotlirix,  amelne,  spirilhe,  and  trichomonas  hominis  in  the  vomitus, 
gastric  washings,  and  the  stools.  The  third  case  was  one  of  carci- 
noma of  the  stomach,  at  first  with  slight  interference  with  motility, 
but  later  with  marked  retention  and  the  presence  of  lactic  acid. 
IMegastoma  entericum  was  demonstrated  in  the  gastric  extracts. 
Cohnheim'-  shortl\'  after  stated  that  he  had  seen  cercomonas 
hominis  and  trichomonas  hominis. in  cancerous  involvements  of  the 
tongue  and  esophagus  and  also  in  the  mouths  of  individuals  with 
carious  teeth.  This  observation  was  verified  by  von  Leyden.''^ 
So  far  as  we  have  been  able  to  discover,  the  most  complete  study 
of  flagellates  in  gastric  extracts  has  been  made  by  Uosenfeld.'^ 
He  comments  upon  the  fact  that  trichomonas  hominis  has  been 
reported  usually  in  extracts  that  show  achylia,  but  claims  that 
this  does  not  necessarily  follow  inasmuch  as  one  of  his  cases  had 
a  free  hydrochloric  estimation  of  (i  and  a  total  acidity  of  37.  Rosen- 
feld  describes  ()  instances  of  the  presence  of  trichomonas  hominis 
in  gastric  contents,  where  carcinomas  involved  various  positions 
in  the  wall  of  that  viscus.  They  were  fre(iuently  accompanied  by 
long  bacilli  (Boas-Oppler)  and  lei)tothrix.  The  number  of  flagel- 
late i)rot()zoa  increased  in  projxjrtion  to  the  diminution  of  acidity 
and  as  retention  i)rogressed.  All  Rosenfeld's  patients  exhibited 
cachexia  and  palpable  tumor  in  the  ej)igastrium. 

«  Berl.  klin.  Woch.,  Juno,  1898,  551.  '  Compt,  reud.  <le.  rAciul.  dcs  Sc,  1.S3C.  iii.  385. 

«  Amer.    Jouk.    Med.    Sci.,    January,    1890,    1. 

»  Hcrl.  klin.  Wooh.,  1898,  No.  32,  708. 
i»  Deutsch.  med.  Woch.,  1901,  No.  XXVII. 
"  Arch.  f.  Verdauungskrank.,  1901,  vii,  .509. 

'2  Deutsoh.  mod.  Woch.,  1901.'.  171.  '■'  !''>''.  1^2. 

"Ibid.,  1904,  xxn,  1717. 
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We  have  not  been  able  to  diseover  a  report  of  the  finding  of 
triclioinonas  hominis  in  gastric  extracts  ontside  of  Continental 
hteratnre.  Perhaps  a  rontine  search  for  this  parasite  has  not 
been  made  in  gastric  contents.  Observations  npon  its  occurrence 
in  the  stools  of  patients  living  in  the  northern  half  of  the  United 
States  are  rapidly  becoming  more  numerous,  as  the  recent  study 
of  Sistrunk^^  demonstrates.  It  would  seem  timely  to  place  on 
record  somewhat  fully  the  following  2  cases  where  trichomonads 
were  demonstrated  in  gastric  extracts.  Search  for  this  and  other 
parasites  in  gastric  contents  may  thereby  be  stimulated. 


CASE  reports. 

Case  I. — INIrs.  G.,  aged  twenty-eight  years,  a  native  of  the 
mineral  well  district  of  Texas,  was  referred  by  Professor  Aldred 
Scott  Warthin,  Ann  Arbor,  Michigan,  August  17,  1908. 

Subjective  Symptoms.  Severe  headaches,  coming  on  paroxys- 
mally,  especially  following  exertion,  excitement,  etc.;  attacks  of 
"dyspepsia,"  namely,  nausea,  belching  of  gas,  with  "sore  stomach;" 
obstinate  constipation  and  general  weakness. 

Family  History.     Negative. 

Personal  History.  Was  a  healthy  child,  raised  in  southern 
Texas;  married  at  sixteen,  a  widow  at  nineteen.  Was  operated 
upon  at  that  time  for  "ovarian  trouble;"  made  a  good  recovery 
and  then  commenced  the  study  of  nursing  at  Dallas,  Texas.  Later, 
had  her  appendix  and  one  ovary  removed.  She  overworked  at 
the  nurses'  training  school  and  had  a  "nervous  breakdown"  when 
aged  twenty-four  years.  W^as  again  married  a  year  later,  although 
she  was  not  well  at  the  time,  complaining  of  "sore  stomach," 
dyspepsia,  and  weakness.  She  was  nauseated  constanth',  but 
never  vomited.  Habitual  constipation  resulted  in  hemorrhoids, 
which  required  several  operations  before  she  became  comfortable. 
At  these  operations  she  lost  much  blood.  The  hemorrhoids  bled 
especially  freely  again  in  the  spring  of  1908.  INIenstruation  has 
been  generally  regular;  patient  never  pregnant,  never  passed  clots 
nor  had  leucorrhea.     No  urinary  symptoms. 

The  present  trouble  dates  back  about  two  years.  The  main 
symptoms  have  been  loss  of  appetite,  nausea,  distress  after  eating 
a  hearty  meal,  belching  of  gas,  severe  prostrating  headaches, 
and  weakness.  The  headaches  are  most  frequent  and  severe  when 
the  "dyspepsia"  is  most  troublesome  and  when  constipation  is 
marked.  The  patient  has  lost  ten  pounds  in  weight  during  the 
last  nine  months.     Constipation  has  been  relieved  by  raw  fruit 

1'  Loc.  fit. 
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and  fresh  vrgctahlc  diet  and  hir^^c  drauglits  of  a  Texas  iiiiiicral 
well  water,  lutt  hoiled. 

Exdiiilitdtion.  'I'eniperattiri*,  !>S.S;  j)ulse,  OS;  respiration,  22 
(3  P.M.). 

Patient  of  niedinin  l)nild  with  moderate  amount  of  pannicuhis; 
skin  pale,  sallow  throuj,dumt,  hut  not  jaundiced;  selerotics  and 
mucous  surfaces  pale  hut  not  jaundiced;  tongue  has  a  moderatcl\- 
heavy,  >;rayish  yellow,  atlherent  coat;  hreath,  heavy. 

Mouth,  nose,  and  throat,  negative.  Reflexes,  negative.  Thorax, 
negati\e. 

Abdomen,  slightly  distended,  navel  above  the  level  of  the  ribs. 
Slight  tenderness  in  right  iliac  fossa;  both  kidneys  easily  paljjable; 
li\er  and  spleeu  negative.  Rather  marked  gurgling  throughout 
entire  abdomen;  splashing  sounds  on  tapping  between  navel 
and  pubis.  On  inflation,  stomach  holds  28  bulbs  without  discom- 
fort; the  lesser  curvature  distinctly  seen  at  one  finger's  breadth 
above  the  navel  in  the  midline,  while  the  greater  curvature  is 
made  out  at  four  fingers'  breadth  below  the  navel  in  the  median 
line. 

Pelvis,  right  ovary  and  tube  removed;  left  ovary  free;  uterus 
in  good  position  and  free;  pelvic  floor  moderately  strong;  external 
genitalia  negative  (Dr.  Frank  Witter). 

Blood:  Red  blood  corpuscles,  4,.^)0{),000;  white  blood  corpuscles, 
G210;  hemoglobin,  95  per  cent.  Difterential  formula  (350  white 
cells  counted).  Small  lymphocytes,  11.14  per  cent.;  large  lympho- 
cytes, 4.6  per  cent,;  transitionals,  0.57  per  cent.;  polymorpho- 
nuclears, 74.5  per  cent.;  eosinophile  polymorphonuclears,  1.7 
per  cent.;  myelocytes,  0.28  per  cent.;  mast  cells,  0.28  per  cent.; 
degenerates,  5.1  per  cent. 

Urine:    Negative,  chemically;  no  parasites  seen. 

Gastric  Examination  :  Test  meals.  August  19,  shredded 
wheat  biscuit  meal  removed  after  forty-five  minutes.  Light 
yellow,  gastric  odor,  particles  w^ell  broken  up;  G5  c.c.  recovered; 
lavage  clear  after  2  liters  of  water. 

Chemical  examination:  Total  acidity,  40;  free  IIcl.,  30;  Uffcl- 
mann  and  organic  acid  absent. 

Microscopic  examination:  Numerous  very  active,  flagellate 
protozoa,  the  majority  with  "ground-glass"  appearing  bodies; 
a  few  sluggishly  moving  and  darker.  In  warm  preparations,  four 
anterior  fiagellBe  discernible;  undulating  membrane  seen  with 
difficulty.  The  organism  was  recognized  as  trichomonas  hominis 
and  demonstrated  as  such  to  several  colleagues.  Many  motile 
and  non-motile  bacilli.  Few  meat  fibers  well  broken  up;  starch, 
erythrodextrin. 

Pepsin  and  renniii  reduced.  Occult  blood — negative  (guaiac  and 
old  turpentine  method). 
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August  20.  Shredded  wlieat  biscuit  meal;  removed  sixt\-seven 
miuutes  after  eating;  7;^  c.c.  recovered;  lavage  clear  after  3  liters  of 
water.    P^xtract,  light  yellow,  gastric  odor;  test  food  well  broken  up. 

Chemical  examination:  Total  acidity,  4;');  free  IIcl.,  20;  Ufi'el- 
mann,  I'ettinkofer's,  organic  acids,  and  occult  blood  absent. 

Micr()sc()i)i(;  examination:  Few  short  non-motile  rods;  no 
flagellate  protozoa  or  amebae  seen;  slight  microscopic  food  retention. 

Pepsin  and  rennin  present  but  reduced. 

x\ugust  21.  Shredded  wheat  biscuit  meal  removed  thirty-five 
mimites  after  eating;  40  c.c.  recovered;  light  yellow,  gastric  odor; 
mucus  in  slight  excess.  Lavage  and  test-meal  fluid,  warm  normal 
saline  solution. 

Chemical  examination:  Total  acidity,  18;  free  Hcl,  6  (doubtless 
not  accurate  on  account  of  normal  salt  being  administered  with 
test  food).  I'fi'elmann,  Pettinkofer,  organic  acid,  and  occult 
blood  absent. 

Microscopic  examination:  Enormous  number  of  very  actively 
motile  trichomonads  seen.  Many  dying  and  dead  forms,  some 
coarsely  granular  and  some  vacuolated.  In  some,  when  the  prepa- 
ration was  diluted  with  warm  saline  solution,  undulating  mem- 
branes well  discernible.  The  trichomonads  appear  smaller  than 
those  seen  in  this  patient's  stool  (see  below)  but  are  quite  as  motile. 
As  nearly  as  could  be  estimated  the  average  length  of  the  body 
was  about  12  microns.  Xo  measurements  of  the  tails  were  made. 
Specimens  were  kept  on  the  warm  stage  the  greater  part  of  the 
morning,  and  with  the  frecjuent  addition  of  warm  saline  solution, 
actively  motile  forms  were  preserved.  Cold,  or  warm,  acid  and 
alkaline  solutions  rapidly  killed  the  flagellates  (hydrochloric  acid 
above  0.3  per  cent.;  acetic  acid,  nitric  acid;  caustic  soda,  caustic 
potash,  1  per  cent,  lactic  acid,  0.5  per  cent,  salicylic  acid,  and  1 
per  cent,  carbolic  acid  solutions  were  used).  When  the  gastric 
extracts  were  diluted  with  aniline  dye  preparations  (methylene 
blue,  Gram's  mixture,  gentian  violet,  Wright's  stain)  in  an  attempt 
to  stain  the  organisms,  the  smears  showed  small,  contracted, 
scarcely  recognizable  dead  organisms.  Tubes  of  blood  serum  and 
glucose  agar  inocculated  with  5  drops  of  gastric  extract,  in  which 
actively  motile  trichomonads  were  present  in  large  numbers, 
revealed  not  even  recognizable  dead  organisms  the  following  day, 
although  there  was  an  abundant  growth  of  bacilli.  In  the  gastric 
extract  itself  incubated  in  three  volumes  of  normal  saline  solution, 
no  trichomonads  could  be  made  out  after  twenty-four  hours. 

August  22.  Fasting  stomach;  patient  tubed  at  S.25  a.m.  No 
contents  obtained.  La\'age  with  warm  normal  saline  solution 
was  clear  with  the  exception  of  small  amounts  of  mucus.  In  the 
examination  of  seven  specimens  of  the  lavage  water  and  bits  of 
mucus,  only  one  trichomonad  was  seen.  This  was  found  in  a  bit 
of  dense  mucus  and  was  not  motile,  even  though  the  preparations 
had  been  kept  warm  since  they  were  secured. 


SMlTllll.s:    TICK  ll(»M(».\AS    llnMIMS    Ix\    (iVSTltlC    CuNTKNTS  S? 

Allj,'list  '2'2.  Kic^'fl  iliiiiu'f  rciiioM'd  ;it  1.  I."»  i-.m..  Idl)  cc.  pc- 
covt-red.  Ljiva<;i'  cloar  aftiT  4  liters  (if  warm  saline  soliitidn. 
Extract  showed,  maeroseopieally,  iiuieli  j)(K»rIy  chewed  food. 

Cliemieal  exaininatioii:  Total  aeiility,  Hi;  free  Ilel,  S;  l^n'elinaim, 
I'ettinkofer,  or<j;anie  absent;  occult  blood,  faint  i)ositive  (miaiac 
and  old  turpentine  method). 

Microscopic  examination:  Several  small.  <;rannlar,  sluj,'<fislily 
motile  trichomonads  si'cn;  flaj^elhe  \ery  difhcult  to  obserxe,  even 
with  subdued  lij,dit.  Many  Ions;  slender,  non-motile  bacilli,  usually 
in  i)airs.  Food  debris  in  various  sta<^es  of  digestion;  mucus  in 
excess. 

ExAMiXATioxs  OF  Stools.  Auf^ust  22.  Larjie,  fjreenish-brown 
stool  following  1  ounce  of  domestic  Carlsbad  salts.  Stool  has 
jieeuliar  foul,  penetrating,  musty  odor.  Much  partly  altered 
food  and  mucus,  in  tenacious  strings  and  flakes.  Reaction — - 
alkaline  to  litmus. 

Chemical  examination:  Skatol,  positive.  Occult  blood,  faintly 
positive. 

]Microscopic  examination:  Enormous  numbers  of  large  (15  to 
22  microns  approximately)  actively  motile  trichomonads;  no 
amebjTe;  great  numl)ers  of  long  slender  motile  and  non-UKjtile 
bacilli;  much  food  debris,  poorly  digested;  mucus  in  excess. 

PROGRp:se  OF  THE  Case.  The  following  treatment  was  suggested : 
Hydrargyri  chloridum  mite,  grains  v,  in  divided  doses  at  bed  time, 
followed  by  1  ounce  of  salts  before  breakfast  the  following  morning. 
This  medication  was  given  twice  weekly,  and  the  stools  were 
saved  after  each  bowel  movement.  Acidum  liydrochloricum  dilutuni 
was  given  in  doses  of  xxx  drops  a  half  hour  after  meals,  and  repeated 
an  hour  and  a  half  after  each  meal.  Gastric  lavage  on  empty 
stomach,  with  large  quantities  of  1  per  cent,  sodium  salicylate 
solution  was  carried  out  three  times  weekly.  Intestinal  diet  and 
boiled  water  were  ordered. 

After  the  patient  had  had  two  "rounds"  of  calomel  and  salts, 
and  several  lavages  of  salicylate  of  soda,  trichomonads  were  no 
longer  present  in  either  gastric  contents  or  stools.  Flatulence, 
nausea,  headaches,  and  weakness  disappeared.  The  patient  felt 
so  well  that  in  late  September  a  trip  to  Canada  was  allowed.  On 
October  3,  she  again  reported  saying  that  she  felt  well,  although 
she  had  not  been  under  treatment  while  away  from  Ann  Arbor. 
A  specimen  of  gastric  contents  showed  no  flagellate  protozoa.  A 
fresh  stool  examined  after  Carlsbad  salts  had  been  administereil 
showed  enormous  numbers  of  motile  bacilli,  much  mucus  and 
many  triple  phosphate  crystals.  Examination  of  four  fresh  prepara- 
tions on  the  warm  stage  revealed  one  large,  very  actively  motile 
trichomonad. 

On  October  G  the  patient  was  given  50  grains  of  thymol,  in  two 
doses,  at  bedtime,  combined  with  2  grains  of  calomel.    At  7  a.m. 
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the  following  morning  an  ounce  of  Carlsbad  salts  was  administered. 
The  stool  was  foul  smelling,  and  contained  much  poorly  digested 
food,  but  few  motile  bacilli  and  no  trichomonads  were  seen. 

The  patient  went  South  on  October  10,  feeling  very  well.  Her 
physician  (Dr.  Benj.  Beeler,  Mineral  Wells,  Texas),  was  advised 
regarding  the  condition  present,  and  with  his  aid  treatment  was 
carried  out  along  the  abo^'e  lines.  The  last  time  information  was 
received  from  the  patient  (Spring,  1910),  she  was  in  excellent 
health,  had  gained  weight,  and  had  had  no  further  return  of  i)ro- 
tozoa  in  either  gastric  extracts  or  stools. 

Case  II. — Mrs.  J.,  aged  forty-seven  years,  native  of  Michigan; 
referred  by  Dr.  F.  N.  Bigelow,  Holly,  Michigan,  April  20,  1909. 

Subjective  Sym2)toms.  Feeling  of  weight  high  in  epigastrium, 
immediately  after  eating,  "sourness"  of  stomach,  with  bitter 
eructations,  flatulence;  obstinate  constipation;  very  annoying 
cough;  facial  neuralgia;  palpitation  of  heart;  nervousness. 

Family  History.  Sister  died  of  pulmonary  tuberculosis;  other- 
wise negative. 

Personal  History.  Good  health  until  four  years  since.  Never 
pregnant. 

Present  Trouble.  About  four  years  ago  had  stomach  disturb- 
ances, which  were  diagnosticated  "dilatation  and  fermentation;" 
suffered  from  chronic  constipation  and  hemorrhoids;  had  a  White- 
head operation  performed  for  the  hemorrhoids,  and  at  that  time 
lost  a  great  deal  of  blood,  with  resultant  weakness.  After  opera- 
tion, stomach  trouble  appeared  to  improve.  The  patient  sjjent 
the  last  three  winters  in  Florida. 

In  the  fall  of  1908  had  bronchopneumonia;  convalesced  in 
Florida;  improved  slowly;  developed  "whooping  cough,"  which 
was  so  severe  that  vomiting  frequently  occurred,  especially  at 
night.  Has  been  losing  appetite,  strength,  and  weight  during  the 
last  six  months.  Recently  developed  distressing  sense  of  weight 
high  in  the  epigastrium,  most  marked  immediately  after  eating, 
with  acid  eructations  and  regurgitation  of  but  slightly  altered 
food;  character  of  food  makes  little  difference  in  this  respect;  the 
eructations  frequently  last  for  two  hours  after  meals,  and  are 
worse  when  lying  down;  vomiting  relieves.  Of  late  constipation 
has  become  very  obstinate,  requiring  strong  cathartics.  When  con- 
stipated, neuralgia  and  nervousness  are  aggravated. 

Examination.     Temperature,  99;  respiration,  3G;  pulse,  92   (4 

P.M.). 

A  moderately  large,  thick-set  woman  of  asthmatic  type;  a})pre- 
ciable  cyanosis  of  tip  of  nose,  ears,  and  of  lips;  coughs  frequently, 
and  paroxysmally,  cough  having  a  slight  "brassy"  ring;  sclerotics 
slightly  injected. 

Tongue  heavily  coated;  throat — "marked  enlargement,  of  true 
aneurysmal  type  of  the  ascending  pharyngeal  artery,  from  the 


smithies:  trichomonas  hominis  in  castkic  contents  89 

level  of  the  larynx  to  just  above  tlic  orifiee  of  tlie  Eustachian  tube; 
the  vessel  shows  marked  ])ulsation  throii;:hout  the  entire  field 
of  observation"  (rejiort  of  Professor  R.  Bisho])  Canfield). 

Neck:  IMarked  carotid  pulsation  on  ri<,dit;  no  tracheal  tu^', 
or  positive  venous  j)ulsation. 

Thorax:  Difi'use  bronchitis,  more  marked  in  left  lower  back; 
moderate  cardiac  hy])ertrop]iy.  Blood  j)ressure:  Systolic,  Mo; 
diastolic,  104  (Uiva-Iiocci,  12  cm.  cuH'.). 

Abdomen:  Distended  and  tympanitic;  gurgling  sounds  througli- 
out;  stomach  by  inflation  extends  two  fingers'  breadth  below 
the  navel  in  the  midline;  tenderness  high  in  the  ei)igastrium  and 
over  the  gall-bladder. 

Radiogram:  ^Moderate  cardiac  hypertroi)hy;  great  vessels 
negative;  pulmonary  edema;  "dilated  esophagus"  (Dr.  V.  J. 
Willy). 

Urine:  Trace  of  albumin  in  twenty-four-hour  sample  (acetic 
and  ferricyanide  test). 

Sputum:  "Curshmann's  spirals;"  few  alveolar  cells  containing 
blood  pigment. 

Blood:  Red  blood  corpuscles,  4,500,000;  white  blood  corpuscles, 
5240;  hemoglobin,  90  per  cent.  Dift'erential  formula — (510  white 
cells  counted).  Small  lymphocytes,  9.7  per  cent.;  large  lymj)ho- 
cytes,  3.1  per  cent.;  transitionals,  0.4  per  cent.;  polymophonuclear 
neutrophiles,  60.8  per  cent.;  eosinophile  polymophonudears,  2.4 
per  cent.;  myelocytes,  0.5  per  cent.;  degenerates,  10.8  per  cent. 
Xo  atypical  red  cells. 

Gastric  Examination.  April  28.  Test  meal :  Shredded  wheat 
biscuit  and  distilled  water;  removed  seventy  minutes  after  eating. 
Stomach  tube  passed  with  difficulty  on  account  of  enlarged  vessel 
in  throat;  patient  vomited  SO  c.c.  of  i)artly  altered  test-meal  food 
chiefly  before  tube  passed  into  stomach;  40  c.c.  of  a  canary-yellow 
fluid  removed  through  tube;  the  latter  contained  an  excess  of 
mucus,  together  with  well-broken  up  food,  and  had  a  very  sour 
odor. 

"Vomitus:"  Straw  colored,  slightly  sour  odor;  shredded  wheat 
biscuit  poorly  broken  up;  Congo  and  (nmzberg  test  faintly  positive. 

Chemical  examination:  Total  acidity,  4;  free  Hcl,  4;  occult 
blood,  organic  acid,  and  Pettinkofer  absent. 

^Microscopic  examination:  Poorly  digested  shredded  wheat 
biscuit;  one  sluggishly  moving,  flagellate  protozoon,  with  granular 
endoplasm;  many  motile  bacilli. 

Gastric  Extract.  Chemical  examination:  Total  acidity,  56; 
free  Hcl,  18;  rffelmann,  Pettinkofer,  occult  blood  (guaiac  and 
l)eroxide  of  hydrogen  test)  and  organic  acid  absent. 

jNIicroscopic  examination:  Many  rather  small  (average  about 
8  microns)  granular  appearing,  sluggishly  motile  trichomonads; 
many   globular,    vacuolated,    and    contracted    forms,    apparently 
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dead;  many  leukocytes  and  cell  nuclei;  enormous  numbers  of 
actively  motile,  long,  and  slender  bacilli;  food  particles,  potato 
starch,  shredded  wheat  biscuit  fibers,  few  meat  fibers  well  pre- 
served, mucus  in  marked  excess. 

Digestion.     Pepsin  and  rennin  present  but  j^reatly  diminished. 

May  1.  Fasting  stoniacli;  ])atient  tubed  at  9.15  a.m.,  45  c.c. 
canary-yellow  Huid  remo\ed,  mixed  with  shaggy  strips  of  mucus, 
bits  of  hard  egg  and  toast;  lavage  with  warm  normal  saline  solu- 
tion, clear  after  about  3  liters.  Some  of  the  first  contents  recovered, 
appeared  to  come  from  the  esophagus,  and  were  Congo  negative. 

Chemical  examination:  Total  acidity,  22;  free  Hcl,  14;  Uffel- 
mann,  occult  blood,  and  organic-acid  tests  negative.  Pettinkofer, 
faintly  positiAe.    Pepsin  and  rennin — trace. 

Microscopic  examination:  Few  slightly  motile,  darkly  granular 
trichomonads;  many  o\'oid,  balloon-shaped,  and  globular  forms, 
exhibiting  coarse  endoplasm,  frequently  with  large  vacuoles; 
many  .short  non-motile  bacilli,  single  and  in  chains  of  from  four  to 
six;  cell  nuclei  increased;  much  mucus,  and  microscopic  food  reten- 
tion. This  patient  was  not  given  a  Riegel  dinner  at  this  time,  on 
account  of  the  danger  of  tubing  due  to  the  aneurysm  of  the  ascend- 
ing pharyngeal  artery. 

Stool  Examinations.  April  29.  Fresh  specimen  secured  after 
administration  of  1  ounce  of  domestic  Carlsbad  salts  on  empty 
stomach.  Large,  greenish  yellow,  foamy,  semi-fluid  stool,  with 
penetrating,  acrid,  and  musty  odor;  large  strings  of  mucus,  mixed 
with  small  particles  of  food  remains. 

Chemical  examination:  Indol  and  skatol,  positive;  occult  blood, 
positive  (guaiac  and  peroxide  of  hydrogen  test). 

]\Iicroscopic  examination:  Enormous  numbers  of  very  actively 
motile,  generally  pyriform  trichomonads.  The  majority  had 
finely  granular  bodies,  and  were  uniformly  larger  than  those  seen 
in  the  gastric  extracts  of  the  day  previous  and  subsequently. 
Some  were  very  large,  measuring  from  20  to  28  microns.  With 
subdued  light,  and  when  the  protozoa  were  dying  or  entangled  in 
mucus  or  food  debris,  four  anterior  flagellse  and  the  undulating 
membranes  could  be  made  out.  On  the  warm  stages,  specimens 
were  kept  the  greater  part  of  a  forenoon,  before  they  became 
sluggishly  motile,  coarsely  granular,  contracted  or  large  and 
vacuolated,  preceding  their  death.  Attempts  were  made  to  obtain 
stains  by  the  carmine  and  the  osmic  acid-Wright-stain  methods 
(as  elaborated  by  Freund  under  Professor  Dock's  direction  at 
the  University  Hospital,  Ann  Arbor),  but  with  no  success.  The 
cell  bodies  appeared  to  become  disintegrated  in  the  drying  and 
fixing,  so  that  only  poorly  stained  debris  showed.  Probably  greater 
experience  with  these  methods  would  have  led  to  more  satisfactory 
results.  Attempts  at  culture  in  the  following  media  were  made: 
(1)  Human  blood  mixed  with  mucus  from  feces  which  had  been 
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prcxiously  washed  in  warm  iioriiial  saline  solution;  (2)  lionillon 
mixed  with  hlood  serum;  {'6)  normal  saline  solution  alone;  (I)  ().."» 
per  eeiit.  lactic  acid;  5  per  cent,  blood  serum  in  normal  saline 
solution;  ("))  solutions  of  o  ])er  cent,  and  of  10  per  cent,  ox  hiie 
in  sodium  citrate  in  normal  saline  solution;  ((>)  ox  hilc  alone;  (7) 
.")  jHT  cent,  ox  bile,  and  5  per  cent,  blood  serum,  with  0.")  ])er  cent, 
lactic  acid  in  normal  saline  solution;  (S)  ">  pvr  cent.  f)X  bile,  .'>  j)cr 
cent,  bloixl  serum  in  beef  bouillon;  {[))  alkaline  saliva.  All  methods 
were  unsuccessful.  Cold  water  or  salt  solution,  or  these  above 
110°  F.,  raj)idly  caused  death  of  the  trichomonads.  Solutions  of 
orpinic  and  inorjj:anic  acids  (markedly  acid  to  litmus)  and  of 
alkalies  (markedly  alkaline  to  litmus)  caused  rajnd  disintegration 
of  the  parasites. 

In  the  stool,  in  addition  to  the  flagellates  were  vast  numbers 
of  actively  motile  bacilli.  There  was  much  poorly  digested  food 
and  mucus. 

May  1.  Stool  passed  without  cathartic.  Medium  size,  in  flat 
ribl)ons,  soft,  coated  with  mucus;  of  ])enetrating  musty  odor. 

Chemical  examination:  Occult  blood,  and  indol  negative. 
Schmidt's  bichloride  test,  bilirubin. 

Microscopic  examination:  Xo  trichomonads  in  either  liquid 
parts  of  stool  or  in  bits  of  mucus,  although  nine  specimens  were 
examined  carefully;  many  motile  bacilli;  much  poorly  digested 
food. 

Treatment.  This  case  was  treated  similarly  to  Case  I,  with 
the  exception  of  frequent  lavages.  A  preliminary  lavage  with 
1  per  cent,  solution  of  sodium  salicylate  was  given;  after  that 
"rounds"  of  calomel  and  salts,  with  doses  of  hydrochloric  acid 
after  meals.  Frequent  small  feedings  with  intestinal  diet  relieved 
the  epigastric  distress,  the  regurgitations,  and  the  flatulence. 
A  sedative  controlled  the  coughing  by  lessening  the  arterial  pulsa- 
tions that  constantly  tugged  at  the  larynx. 

On  June  3,  the  patient  felt  very  well,  had  no  gastric  or  intestinal 
protozoa  and  returned  home.  She  was  seen  again,  with  Dr.  Bigelow, 
in  the  Fall  of  1910.  Exposure  while  on  a  cami)ing  trip  had  brought 
on  cough  and  some  return  of  old  symptoms  in  the  stomach.  The 
esophagus  and  gastric  extracts  showed  no  flagellate  i)rotozoa. 
The  stools  exhibited  many  sluggishly  motile  trichomonads,  numer- 
ous motile  bacilli,  and  an  excess  of  mucus. 

The  patient  was  given  a  preliminary  treatment  of  calomel  and 
salts  and  when  the  intestinal  tract  was  well  emi)tied  had  (iO  grains 
of  thymol  administered  in  two  doses  at  bedtime.  This  was  folKnved 
by  a  saline  cathartic  the  following  morning.  The  stool  showed  no 
flagellate  protozoa,  and  few  motile  bacilli.  The  patient  returned 
home  under  treatment  and  has  not  been  heard  of  since. 
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Inasmuch  as  the  above  cases  have  been  considered  in  detail, 
cHnically,  but  little  further  comment  appears  necessary.  How- 
ever, it  would  seem  proper  to  briefly  emphasize  certain  facts. 

Both  patients  were  women  who  had  resided  in  semi-tropical 
climates;  both  had  been  weakened  by  illness  and  loss  of  blood 
incident  to  surgical  i)rocedures;  both  patients  had  habitually 
partaken  of  unboiled  water  from  surface  wells  and  had  doubtless 
also  eaten  freely  of  fresh,  moist,  green  vegetables  and  fruit  in 
all  probability  contaminated.  Neither  patient  had  experienced 
periodic  or  chronic  diarrhea;  on  the  contrary,  obstinate  constipa- 
tion was  present  in  spite  of  the  existence  of  enormous  numbers 
of  flagellate  protozoa  and  motile  and  non-motile  bacteria  in  the 
intestinal  tract.  This  is  somewhat  unusual  where  trichomonads 
are  present,  but  the  condition  has  also  been  observed  by  Freund^^ 
(Case  VII,  his  series)  and  others.  In  each  case,  gastro-intestinal 
symptoms  were  prominent.  These  were  nausea,  flatulence,  abdom- 
inal distention,  colicky  pains,  and  constipation.  Skatol  and  indol 
were  present  in  the  stools  and  so-called  "intoxication  symptoms," 
as  headaches,  neuralgia,  and  exhaustion  were  observed.  The  blood 
showed  slight  anemia,  with  increase  in  eosinophiles  and  degenerated 
leukocytes. 

The  test  meal  revealed  microscopic  retention — lowered  total 
and  free  hydrochloric  acid  (shredded  wheat  biscuit  meal)  as  well 
as  increased  amount  of  mucus  containing  great  numbers  of  bacteria 
and  trichomonads.  The  stools  were  the  characteristic  greenish- 
brown,  semi-liquid  variety  of  protozoan  infection  after  Carlsbad 
salts  have  been  administered.  Bits  of  mucus,  occasional  altered 
blood,  rich  -flora,  and  partly  digested  food  were  concomitent  with 
the  large  numbers  of  trichomonas  hominis. 

In  these  patients  one  can  only  surmise  the  source  of  the  infec- 
tion of  the  esophagus,  stomach,  and  intestines  by  the  flagellates. 
It  may  be  that  the  finding  of  the  protozoa  in  the  esophagus  and 
stomach  was  secondary  to  a  primary  focus  in  the  duodenum 
and  jejunum,  the  organisms  passing  upward  through  insufficient 
sphincter  pylori.  It  seems  probable  also  that  the  trichomonads 
were  ingested  with  food  and  water.  Some  of  them,  protected  by 
mucus  in  the  lower  esophagus  and  in  the  stomach  may  not  have 
been  immediately  killed  by  the  acid  gastric  secretion. 

Food  and  water  may  be  contaminated  readily  in  a  great  many 
waj's.  Flagellates  ma}^  exist  in  the  sputum  of  patients  with  tonsillar 
or  nasal  abscess  (Leuckhart^^)  or  in  sputum  from  non-tuberculous 
lung  cavities,  for  example,  bronchiectasis    (Litten,i^  Lenhartz^^), 

"!  Loc.  cit,  17  Die  Parasitcn  dcs  Menschcn,  2d  Aufl.,  Band  1,  p.  315. 

w  Beit.  z.  Zentralbl.  f.  klin.  Med.,  1886,  No.  5,  09. 

"  Microscopic  und  Chemie  am  Krankenbette,  p.  61  (Dock). 
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or  where  iii(li\"i(luals  are  afVected  with  markedly  carious  teeth 
(v.  Leydeu,-'"  Prowazek,-'  Theohald-"-),  or  oral  cancer  (C'ohiiheiin). 
Dock-^  lias  mentioned  the  finding;  of  trichomonads  in  the  (hs- 
charges  of  snails,  fr()<;s,  and  ducks.  The  stools  of  patients  affected 
with  typhoid  fever,  amebic  dysentery,  cholera  or  enteritis,  primary 
or  secondary  to  malijjnant  disease  of  the  stomach  or  bowel,  may  be 
rich  in  trichomonads  (Dock,-*  v.  Jaksch,-^  Epstein,-*'  Davaine,-^ 
(irassi,-^  ]\Iay,-''  et  al.).  Hunt'"'  has  rej)orted  the  finding  of  flagel- 
lates in  perineal  abscess,  ("unninghanr"  noted  their  presence  in 
a  case  of  abscess  of  the  liver.  As  Dock^-  has  observed,  the  presence 
of  trichomonads  in  urine  may  be  responsible  for  wide  dissemina- 
tion. The  possibility  of  resistant  spore  forms  of  the  flagellates 
explains  their  \iability  luider  adverse  conditions. 

Morpholo<i;ically,  the  parasite  seen  in  the  2  cases  here  reported 
diflers  very  little  from  the  classic  picture  of  trichomonas  hominis 
as  established  by  Donne^^  and  Dock.^*  Inasmuch  as  the  protozoa 
described  b}'  these  and  other  observers  and  ourselves  showed  four 
anterior  fla<;ellffi  together  with  an  undulating  membrane,  it  would 
seem  that  the  "new"  form  of  trichomonas  recently  described  by 
AlexiefP^  conforms  only  to  type.  It  might  be  observed  that  the 
trichomonads  seen  in  the  gastric  extracts  in  oui  cases  were  approxi- 
mately but  half  so  large  as  those  found  in  the  stools  of  the  same 
host.  They  seemed  less  resistant  to  external  influences,  but  in 
other  respects  resembled  the  larger  variety. 

The  cases  presented  contribute  no  facts  regarding  the  much 
debated  question  of  trichomonas  hominis  as  an  etiological  factor. 
Certainly  its  removal  in  quantity  from  the  gastro-intestinal  tract 
of  its  host  is  attended  by  clinical  benefit.  It  has  been  advanced 
frequently  that  the  presence  of  great  numbers  of  flagellates  acts 
as  a  mechanical  irritant  to  the  intestinal  mucosa  or  that  such 
protozoa  secrete  a  substance  which  is  irritant.  While  these  observa- 
tions may  be  true,  we  feel  that  other  factors  might  be  considered. 

The  rapid  multiplication  of  intestinal  bacteria  and  protozoa 
(as  trichomonads)  results  in  a  great  quantity  of  protein-containing 
flora  in  all  stages  of  viability.  In  the  life  cycle  of  the  trichouKmas 
dead  forms  necessarily  result.  What  action  succus  entericus  or 
associated  bacteria  and  the  like  have  toward  hastening  this  death 
we  are  not  prepared  to  state.  The  dead  forms  impose  upon  the 
digestive  juices  an  excess  of  protein  ("foreign  protcid")  for  cleavage 

™  Loc.  cit.  21  Arch.  f.  Parasitenkunde,  1002,  p.  106. 

«  Centralbl.  f.  Uaktcriologie,  1904,  p.  86.  ^  Loc.  cit. 

^  Loc.  cit.  25  wien.  klin.  Woch.,  1888,  xxv,  511. 

2<  Prager  med.  Woch.,  1893,  No.  38,  40. 

2'  Coiupt.  rend,  de  la  Societo  de  Biologic  (Paris),  1854,  i,  129. 
28  Zcitschr.  f.  klin.  Med.  (Berlin),  1897,  xxxi,  442  (Janow.ski). 

2»  Arch.  i.  klin.  Med,,  1892,  Band  xlix,  51.  '»  Lancet.  London,  July,  1900,  28. 

'I  Quart.  Jour.  Mic.  Sci.,  1881,  xxi,  234.  "  Loc.  cit. 

5^  Loc.  cit.  "  Loc.  cit. 

»*  Compt.    rend.    Soc.   de   Biologic    (Paris),    1909,   Ixvii,   712. 
VOL.    144,   NO.    1. JULY,    1912.  4 
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As  the  work  of  Vaugluui'""'  and  his  associates  has  shown,  tliis  proto- 
zoic  protein  can  be  considered  homologous  to  any  other  protein, 
chemically.  The  hydrolization  (cleavage)  of  this  protein  by 
digestive  ferments  or  associated  bacterial  enzymes,  results  in  the 
production  of  so-called  "toxic"  and  "non-toxic"  groups.  These 
may  be  further  split  to  amino  acids  or  simpler  radicles.  It  is  sug- 
gested, in  view  of  these  facts,  that  these  cleavage  products  of  the 
protein  contained  in  the  flagellates  may  be  a  not  inconsiderable 
influence  either  as  (1)  a  gastro-intestinal  irritant;  (2)  a  factor  in 
altering  metabolic  change  in  digestive  glands;  (3)  a  source  of 
so-called  "intoxication  sj'^mptoms"  clinically. 


SACRO-ILIAC   DISPLACEMENT. 
By  James  K.  Young,  M.D., 

ASSOCIATE     PHOPESSOR    OF    ORTHOPEDIC    SURGERY,     UNIVERSITY    OF    PENNSYLVANIA;     PROFESSOR 

OF   ORTHOPEDIC   SURGERY,    PHILADELPHIA   POLYCLINIC;    CLINICAL   PROFESSOR   OF   ORTHOPEDIC 

SURGERY,    woman's    MEDICAL    COLLEGE,    PHILADELPHIA. 

In  order  to  facilitate  a  study  of  sacro-iliac  displacements,  and 
to  arrive  at  a  clearer  understanding  of  the  parts  involved,  it  becomes 
necessary  to  review  the  anatomical  peculiarities  of  that  articula- 
tion, as  well  as  the  mechanism  of  the  pehis,  with  its  correlated 
structures,  in  so  far  as  they  relate  to  the  subject  about  to  be 
discussed. 

Anatomy.  The  sacro-iliac  articulation  partakes  both  of  the 
nature  of  a  true  and  a  half  joint.  It  possesses  a  hyaline  articular 
cartilage,  a  synovial  membrane,  and  a  capsule,  and  it  derives 
its  strength  and  toughness  from  its  anatomical  position  as  well 
as  from  its  powerful  ligamentous  attachments. 

This  pelvic  joint  which  is  formed  by  the  opposed  cartilage- 
covered  surfaces  of  the  sacrum  and  ilium,  separated  by  a  synovial 
cavity  enclosed  in  the  sacro-iliac  ligament,  is  well  fortified  by 
many  layers  of  strong  ligamentous  fibers,  that  not  only  fill  the 
interval  between  the  two  contiguous  bones,  but  are  firmly  attached 
to  the  rough  iliac  area  behind  its  articular  surface  and  which 
extend  to  the  back  of  the  lateral  masses  of  the  sacrum. 

This  posterior  sacro-iliac  ligament  is  far  more  important  than 
the  oblique  sacro-iliac,  which  passes  from  the  posterior  superior 
iliac  spine  to  the  second  and  third  sacral  vertebrae.  The  ilio- 
lumbar ligament,  a  triangular  l)and  of  strong  fibers,  and  the  sacro- 
lumbar  ligament,  a  bundle  of  diverging  fibers,  likewise  contribute 

3«  Vaughan,  Cuniming,  and  Wright,  Zeitschr.  f.  ini.  und  exp.  Therapie,  Band  ix.  Heft  4,  1911, 
May  13. 
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ti)  the  stahility  oF  the  joint.  At  tiines  hefore  the  ajjproach  of 
senility  this  articuhition  may  be  found  in  an  ankylosed  state. 

The  irreguhir  shape  of  the  pelvis  will  at  once  invite  attention. 
In  the  fetus  its  outline  is  decidedly  funnel-like,  while  the  suhse- 
fpient  development  of  its  peculiarities  and  irref^ularities,  including 
the  flaring  surfaces  of  the  ilia  and  the  normal  sacral  curve,  are 
ascribed  to  the  weight  of  the  body,  the  counterpressure  of  the 
femora,  and  the  force  exerted  by  the  ligaments.  The  interrujjtion 
in  the  bony  contour  of  the  pelvis  at  the  pubic  symphysis  and  at 
the  sacro-iliac  articulations  adds  materially  to  the  strength  of  the 
structure,  and  at  the  same  time  lessens  the  effects  of  shock. 

It  seems  worthy  of  note  that  the  articulation  at  the  symphj-sis 
pubis  is  am])hiarthroidal  in  character  and  as  known  to  every 
obstetrician  is  capable  of  an  "up-and-down"  movement,  and  also 
of  a  separation  of  the  pubic  bones  with  a  corresponding  movement 
in  the  sacro-iliac  articulation  of  the  same  side.  The  symphysis 
plays  a  dominant  role  in  the  study  of  obstetric  mechanics.  In 
the  operation  of  symphysiotomy,  the  motion  which  permits  of 
the  separation  occurs  in  the  sacro-iliac  joints,  the  pubic  bones 
move  downward  and  outward,  contributing  largely  to  the  pelvic 
space  gained,  at  the  same  time  the  sacrum,  moving  upon  a  hori- 
zontal axis,  so  adjusts  itself  by  its  inherent  rocking  motion  as  to 
widen  the  birth  canal.  It  is  a  well-known  fact  to  all  obstetricians 
that  in  Walcher's  position  (in  which  the  patient  is  placed  in  the 
supine  position,  with  the  hips  in  extreme  elevation  at  the  edge 
of  the  bed  or  table  and  the  thighs  hanging  in  extreme  extension) 
the  superior  strait  is  enlarged  by  a  displacement  of  the  sacro- 
iliac articulation.  In  this  position  it  has  been  estimated  that 
the  conjugate  or  sacropubic  diameter  is  increased  5  to  13  mm. 
(3-  to  h  inch  approximately). 

Recently  the  sacro-iliac  articulation  has  been  made  the  subject 
of  exacting  inquiry,  and  through  their  investigations  clinicians 
and  anatomists  ofi'er  the  statements  that  this  articulation  is  a 
true  joint  that  permits  normally  of  some  motion.  The  truth  of 
this  assertion  has  been  demonstrated  in  many  instances,  for  it 
has  been  found  that  when  the  integrity  of  the  ligamentous  attach- 
ments binding  the  various  parts  of  the  pelvis  or  of  the  pelvis  and 
the  contiguous  bony  structures  has  preserved  its  normal  tone, 
a  certain  degree  of  movement  at  the  sacro-iliac  articulation  is 
compatible  with  perfect  health.  Likewise,  it  is  evident  that  what- 
ever tends  to  disturb  this  balance  in  the  economy  or  in  any  way 
interferes  with  the  associated  musculature,  later  to  be  mentioned, 
will  of  necessity  disarrange  the  harmonious  action  normally  main- 
tained, and  result  in  an  increased  movement  in  the  articulation 
under  discussion. 

It  is  at  least  convenient  to  refer  to  the  sacrum  as  the  "ke.vstone" 
of  the  pelvic  arch,  notwithstanding  the  criticism  of  accurate  students 
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that  its  anterior  is  broader  than  its  posterior  surface.  Suspended 
between  the  iha,  broader  in  the  female  than  in  the  male,  with  its 
articular  surface  including  half  its  lateral  aspects,  this  bone  is 
important,  not  only  for  its  muscular  and  ligamentous  attach- 
ments, but  also  for  its  resulting  rocking  movements  upon  a  hori- 
zontal axis,  situated  at  or  about  the  middle  of  the  sacro-iliac 
articulation.  The  sacrum  is  steadily  anchored  in  place  by  the 
anterior  and  posterior  sacro-iliac  ligaments,  which  bind  it  to  the 
ilia,  while  its  lower  portion  is  maintained  by  the  sacrosciatic 
ligaments. 

We  need  say  but  a  few  \A()rds  about  the  axial  skeleton  to  under- 
stand, in  brief,  the  action  of  the  musculature  previously  referred 
to,  and  to  give  a  passing  thought  to  the  superincumbent  body 
weight  which  normally  poises  itself  in  perfect  equilibrium. 

The  flexuous  spinal  column  gracefullx'  descril)es  the  three  upper 
curves  between  the  occiput  and  the  sacrum.  That  portion  of  the 
spine  which  articulates  with  the  ribs  allows  of  muscular  attach- 
ments. Throughout  this  important  region  are  found  the  deep 
muscles  of  the  back,  exerting  powerful  actions  from  the  coccyx 
to  the  occiput.  Their  concerted  action  extends  to  the  spine,  while 
their  contraction  on  one  side  only  produces  a  lateral  bending  of  the 
spine. 

Passing  from  the  pelvis  to  the  lower  limbs  are  the  iliacus  and  the 
psoas  muscles,  which  exert  their  action  in  a  direction  opposite  to 
those  of  the  deep  muscles  of  the  back.  The  psoas  takes  origin 
by  five  slips,  the  first  of  which  starts  from  the  contiguous  borders 
of  the  last  thoracic  and  first  lumbar  vertebra,  the  last  takes  its 
attachment  from  the  corresponding  borders  of  the  two  lower 
lumbar  vertebrae.  The  fan-shaped  iliacus  muscle  arises  from  the 
inner  surface  of  the  iliac  crest,  from  the  iliac  fossa,  and  by  a  few 
fasciculi  from  the  iliolumbar  ligament  and  the  contiguous  portion 
of  the  ala  of  the  sacrum.  The  fleshy  fasciculi  descend  and  con- 
verge to  terminate  with  the  tendon  of  its  companion  muscle,  the 
psoas,  into  the  lesser  trochanter  of  the  femur.  From  this  brief 
description  it  is  evident  that  the  iliopsoas  muscle  is  a  powerful 
flexor  of  the  hip-joint,  or  it  bends  the  lower  limb  on  the  body  or 
the  body  on  the  thigh. 

This  antagonism  in  action  to  the  deep  muscles  of  the  back  is 
essential  to  the  correct  equipoise  of  the  body,  and  it  finds  expres- 
sion in  the  normal  ligamentous  attachments  supporting  the  pelvic 
girdle;  for  if  the  integrity  of  the  articulation  be  interfered  with, 
or  the  restraining  muscular  adjustment  be  disturbed,  the  normal 
relationship  existing  between  the  trunk  and  the  lower  extremities 
must  of  necessity  be  broken.  To  qualify  this  last  statement,  it 
should  be  remarked  that  the  superimposed  body  weight  does 
not  displace  the  sacrum,  because  of  the  sinuous  outline  of  the 
contiguous  iliac  and  sacral  surfaces,  and  by  the  normally  resisting 
action  of  the  sacro-iliac  and  sacrosciatic  ligaments. 
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ETi<tLo<;v.  Some  of  the  inori-  coiiimoii  oHV-ctioiis  liaxc  their 
origin  in  an  aKnornial  sacro-iliac  artienlation  or  in  the  nervons 
strnetnres  in  (^ose  j)ro.\iinity  to  it.  Not  iiit"re(iuently  an  ohsenre 
case  of  seiatiea,  hnnl)a<j;o,  l)a('kaehe,  or  kindred  alVeetion  finds  its 
etiolofiy  in  a  too  moval)le  saero-iliac  articnhition,  whik'  any  iin- 
poverisliuient  of  bodily  health  follo\vin<;  the  inroads  of  i)rolonj,'ed 
illnesses  may  likewise  weaken  this  articnhition.  The  same  state- 
ment holds  trne  in  cases  of  direct  tranma  or  where  the  joint  is 
made  to  sntter  from  the  effects  of  nniscnlar  strain. 

The  normal  tonicity  of  the  pelvic  li<jaments  suffers  a  disturb- 
ance in  many  instances  of  passive  congestion,  hence  some  of  the 
rather  usual  symptoms  in  pregnancy  and  menstruation. 

The  intimate  relation  existing  between  the  sacro-iliac  articula- 
tion and  the  sacral  j)lexus  and  the  lumbosacral  cord  would  seem 
at  times  to  explain  the  causative  factor  of  nerve  pains  and  nerve 
irritations,  referable  to  branches  and  terminal  filiments  of  these 
nerves.  A  too  relaxed  condition  of  the  sacro-iliac  ligaments  would 
in  itself  be  sufficient  cause  for  severe  neurotic  paroxysms,  or  the 
pain  produced  may  be  directly  traceable  to  the  pressure  exerted 
by  pathological  processes  the  result  of  inflammatory  exudates. 

Pathology.  From  previously  adrluced  statements  it  has  been 
shown  that  the  sacro-iliac  articulation  possesses  tenacity  and 
strength,  and  that  the  joint  is  normally  capable  of  some  movement. 

Conversely,  anything  that  disturbs  the  normal  tonicity  of  the 
pelvic  ligaments  or  disarranges  the  reciprocal  relationship  between 
the  opposing  groups  of  muscles,  previously  referred  to,  will  of 
necessity  engender  some  pathological  state,  either  in  the  articula- 
tion itself  or  in  a  part  contiguous  to  it. 

The  simplest  type  of  sacro-iliac  afi'ections  is  strain,  which  is 
usually  corrected  when  the  necessary  groups  of  muscles  so  adjust 
themselves  as  to  afford  a  rapid  disajjpearance  of  the  symptoms. 
But  if  the  position  of  the  strain  be  continued,  there  results  a  dis- 
placement or  giving  way  of  the  ligamentous  attachments,  asso- 
ciated with  marked  instability  in  the  joint,  dependent  largely  upon 
the  amount  and  character  of  the  bony  displacement. 

The  sharp  sudden  pain,  commonly  designated  a  "stitch"  in  the 
back,  finds  its  pathological  counterpart  in  the  sacro-iliac  joint. 
The  lancinating  pain  is  concomitant  with  a  rupture  of  some  fibers 
of  the  sacro-iliac  ligaments,  which  allows  of  an  abnormal  degree 
of  movement,  with  partial  luxation  of  the  joint.  In  the  more 
prf)nounced  cases  there  is  evidenced  a  complete  dislocation,  where 
voluntary  replacement  may  become  impossible. 

But  even  in  cases  of  slight  luxation  of  the  sacro-iliac  articula- 
tion the  other  joint  structures  in  the  pelvic  girdle  are  prone  to  suffer, 
and  hence,  the  disability  to  raise  the  body  from  the  recumbent 
posture.  Again,  the  intractable  nerve  pains,  so  fre(iuently  referred 
to  the  leg  and  thigh,  and  variously  designated  as  neuralgia  or 
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sciatica,  with  areas  of  anesthesia  and  hyperesthesia,  find  their 
orifj:in  in  some  pathological  condition  of  the  sacro-iliac  joint,  which 
condition  is  reflected  along  the  course  and  distrilmtion  of  the 
sacral  plexus  or  lumbosacral  cord. 

Bilateral  lesions  of  this  articulation  are  not  infrequently  diag- 
nosticated; the  result  of  a  depraved  state  of  health  following  in 
the  wjikc  of  prolonged  illnesses.  As  a  consequence,  there  is  found 
an  instability  of  the  pelvic  joints,  with  an  abnormal  degree  of 
movement  at  the  sacrum  and  the  development  of  the  so-called 
"flat  back."  The  weakened  and  relaxed  sacro-iliac  ligaments 
are  thus  rendered  extremely  vulnerable  to  the  inroads  of  patho- 
logical ])rocesses,  which  leave  them  in  a  weakened  and  debilitated 
condition. 

No  matter  if  the  joint  disturbance  be  produced  by  obstetric  or 
gynecological  causes  resulting  in  pelvic  relaxation,  or  if  traumatic, 
neurotic,  or  other  influences  contribute  to  an  impairment  of  the 
articulation,  it  must  always  be  remembered  that  ligamentous 
changes  and  perhaps  their  disorganization  too  frequently  invite 
disaster  by  offering  a  fertile  field  for  the  invasion  and  develop- 
ment of  infecting  processes,  not  the  least  conspicuous  of  which 
is  tuberculous  arthritis. 

Clinical  Varieties.  In  order  to  systematize  the  study  of 
sacro-iliac  affections,  it  is  both  logical  and  convenient  to  group 
these  cases  into  difterent  classes  in  so  far  as  they  present  the  same 
general  clinical  manifestations.  The  two  important  types  that 
need  claim  attention  are  the  traumatic  and  the  static. 

Traumatic.  The  former  class  of  cases  is  frequently  encountered, 
the  exciting  cause  either  being  direct  trauma  or  indirectly  the 
result  of  muscular  action.  The  damage  inflicted  upon  the  joint 
structure  is  not  commensurate  with  the  severity  of  the  exciting 
cause.  The  latter  may  be  very  slight,  as  may  be  instanced,  in  a 
person  making  a  quick  step  from  a  moving  vehicle  where  the  injury 
to  the  joint  may  be  quite  as  severe,  as  in  the  case  of  the  laborer 
who  exerts  all  his  physical  power  in  lifting  a  load,  the  entire  force 
of  his  efforts  being  thrown  upon  the  sacro-iliac  articulation,  with 
a  luxation  or  partial  liLxation  of  the  bony  surfaces  of  the  ilia  and 
the  sacrum.  The  lesions  in  the  traumatic  type  are  usually  uni- 
lateral, but  they  also  may  be  bilateral.  Even  the  act  of  sitting 
down  precipitately,  a  sudden  slip  or  stumble  or  fall  may  be  a 
sufficient  exciting  factor  to  produce  a  condition  in  the  articula- 
tion varying  anywhere  from  an  ordinary  strain  to  a  laceration 
of  the  ligamentous  union.  Football,  baseball,  horseback  riding, 
and  other  amusements  furnish  the  proper  elements  for  the  produc- 
tion of  this  lesion.  Bilateral  displacement  is  exceedingly  rare. 
Walking  in  a  squatting  position  with  a  heavy  weight  in  the  hands 
was  responsil)le  for  its  production  in  one  of  the  author's  cases. 
Recurrence  of  these  symptoms  is  frequently  seen. 
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Tlie  ht'driddeii  sull'erer  and  the  patient  confined  lo  lu-d  in  pro- 
longed illnesses  frequently  develop  a  persistent  and  rebellious  form 
of  hackache,  while  sacro-iliac  strain  is  commonly  found  in  patients 
coming  from  the  oi)crating  talilc,  where  the  lumhar  s[)ine  has 
suffered  an  eflaccment  from  the  long  period  consumed  in  the 
administration  of  the  anesthetic. 

Traumatic  sacro-iliac  strain  may  also  result  from  a  shortened 
limb,  from  deformities  of  the  hip,  or  from  those  c(»nditions  that 
throw  the  burden  of  the  body  weight  almost  wholly  upon  the 
sacro-iliac  articulation,  as  is  evidenced  in  pronounced  cases  of 
Pott's  disease,  and  in  cases  of  extreme  lordosis,  where  the  sacro- 
iliac joints  suffer  at  the  expense  of  the  normal  spinal  movements, 
resulting  in  a  forward  tilting  of  the  sacrum.  In  this  connection 
mention  must  be  made  of  diseases  impairing  the  integrity  of  the 
lumbar  and  pelvic  joints.  Thus  in  spinal  osteo-arthritis  the  cartil- 
aginous changes  and  the  general  enfeeblement  of  the  ligaments 
make  this  articulation  the  frequent  and  constant  seat  of  strain, 
due  in  many  instances  to  trivial  causes. 

Static.  The  so-called  static  variety  of  sacro-iliac  affections  is 
essentially  mechanical  in  character,  although  it  is  frequently 
impossible  accurately  to  determine  if  it  is  the  orthopedic  condi- 
tion primarily  or  the  presence  of  an  intrapelvic  process  that  may 
act  as  the  predisposing  factor  in  the  joint  disturbance  producing 
static  backache.  The  static  variety  is  most  largely  comprised 
by  the  neurotic  and  the  uterine. 

The  former  class  of  cases  is  frequent  in  those  of  a  highly  nervous 
organization  where  the  nerves  and  muscles  are  kept  through 
unremitting  excitement  in  a  constant  state  of  tension.  These 
individuals  are  only  afforded  muscular  relaxation  during  sleep, 
and  this  intermittent  relaxation,  together  with  the  anesthetic 
and  hyperesthetic  area  so  commonly  found  in  the  lumbar  and 
sacral  regions,  is  often  associated  with  impairment  of  bodily 
strength,  so  that  this  class  of  patients  not  infrequently  suffer 
from  obscure  nerve  pains  referred  to  as  neuritis,  backache,  and 
sciatica,  which  really  have  their  origin  in  a  sacro-iliac  strain.  In 
many  of  these  individuals  the  muscles  of  the  back  may  be  found 
in  a  state  of  spasm,  or  the  pelvis  may  be  tilted,  giving  rise  to  an 
apparently  shortened  limb.  These  spasmodic  muscular  contrac- 
tions, unlike  those  of  the  traumatic  variety,  extend  high  up  into 
the  occiput,  and  while  the  flat  back  characteristic  of  the  traumatic 
type  may  be  found,  it  is  more  usual  to  encounter  a  condition  of 
lordosis  with  an  anterior  tilting  of  the  pelvis. 

The  uterine  variety  of  the  static  type  finds  expression  in  mani- 
fold intrapelvic  conditions  varying  anywhere  from  the  discomforts 
often  attending  menstruation,  to  the  presence  of  tumors,  the  after- 
effects of  childbirth,  etc.  Relaxation  of  the  ligaments  of  the  pelvic 
girdle  in  these  conditions  gives  rise  to  abnormalities  in  the  sacro- 
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iliac  joints.  In  the  more  severe  class  of  cases,  actual  displacement 
of  the  joint  may  occur,  simulating  the  symptomatology  of  the 
traumatic  variety,  in  that  the  i)atient  almost  fears  to  walk  or 
move  because  of  the  necessary  restriction  of  spinal  movements, 
and  from  the  agonizing  nervous  paroxysms  experienced  in  the 
lower  limbs.  In  menstrual  disorders  the  relaxation  of  the  pelvic 
ligaments  causes  intermittent  symptoms,  principally  noted  at 
the  menstrual  epoch,  but  where  the  etiological  factor  is  intra- 
pelvic  disease,  the  symptom  complex  is  permanent.  It  has  been 
asserted  that  intrapelvic  conditions  may  cause  sacro-iliac  disease 
or  be  caused  by  it. 

Symptomatology.  The  symptoms  most  characteristic  of 
sacro-iliac  affections  are:  (1)  Pain;  (2)  limitation  of  motion; 
(3)  abnormal  mobility;  (4)  changes  in  attitude. 

Pain  is  a  characteristic  symptom.  It  is  usually  referred  to  the 
sacro-iliac  joint,  to  the  sacrum,  or  to  those  areas  of  the  lower 
limbs  traversed  by  the  nerve  trunks  or  branches,  that  near  their 
origin  are  found  in  close  proximity  to  the  sacro-iliac  joint,  namely, 
the  sacral  plexus  and  the  lumbosacral  cord.  These  pains  are  of 
two  varieties:  Those  due  to  joint  strain  and  those  due  to  direct 
joint  pressure.  In  the  first  of  these  varieties  the  pain  experienced 
is  usually  greater  in  one  or  the  other  leg,  although  both  legs  may 
suffer  equal  degrees  of  intensity  of  pain.  These  pains,  which  are 
aggravated  at  night,  find  their  causation  in  the  strain  placed  upon 
the  pelvic  joints,  although  much  suffering  may  be  experienced 
during  the  day  should  the  pelvic  joints  be  used  and  strained, 
as  is  illustrated  in  cases  where  much  stair  climbing  is  required,  etc. 

In  the  second  variety  the  pain  is  produced  by  direct  nerve  pres- 
sure, caused  by  the  displacement  of  the  articulation.  The  sharp, 
roughened  edge  of  the  articulation  is  thrown  directly  against  the 
nerve  trunk,  and  the  pain  is  referred  along  the  course  of  the  sciatic 
nerve  and  throughout  its  peripheral  distribution.  It  is  to  be 
remarked  that  swelling,  which  is  a  classical  sign  in  infectious 
processes  involving  this  joint,  is  absent  in  strain. 

Limitation  of  Motion.  This  may  be  observed  in  the  motion 
of  the  body  upon  the  thighs,  or  vice  versa.  Again,  the  downward 
displacement  of  the  ilium,  which  produces  elongation  of  the  limb 
and  shortening  of  the  hamstring  tendons,  limits  the  range  of 
extension  and  affords  a  characteristic  test.  In  the  standing  posture, 
lateral  bending  is  more  limited  than  normally,  but  not  to  so  marked 
a  degree  as  is  forward  bending.  In  lateral  bending  the  limitation 
of  movement  is  inclined  away  from  the  seat  of  the  lesion  (Fig.  1). 

For  clinical  purposes,  Kernig's  test  is  one  of  the  most  used 
and  one  of  the  most  reliable  means  in  arriving  at  a  diagnosis. 
The  limbs  are  tested  one  at  a  time.  The  patient  is  placed  upon 
his  back  and  the  unaffected  limb  is  raised,  with  the  knee  fixed, 
and  the  degree  of  flexion  of  the  hip- joint  is  noted.     The  affected 
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knee  is  then  tested  in  a  similar  niatiner,  wlieii  it  will  he  ()hscr\«(| 
that  Hexion  at  the  hii)-j()iiit  oilers  a  imich  more  iimiteil  (Ic^tcc 
of  motion,  <lne  to  the  contraction  of  the  hatnstrin^f  nniscles  and 
the  j)ain  occasioned  aloni;"  the  course  of  the  sciatic  ni-rve. 


Fia.  1.— Characteristic  attitude:   severe  iinilntc  r.il  sucri-iliae  displaeeiiiont. 


Abnormal  Mobility.  Relaxation  of  the  sacro-iliac  joints  from 
long-continued  strain  will  greatly  augment  passive  motion  in  these 
joints.  Probably  the  best  method  for  testing  abnormal  mobility 
is  to  ask  the  i)atient  to  stand  with  the  knee  fixed,  and  have  hun 
raise  and  lower  the  heel  from  the  ground  in  rapid  succession. 
By  this  test  I  examined  a  patient  in  the  dispensary  service  of  the 
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hospital  of  the  University  of  Pennsylvania,  and  was  a})le  to  demon- 
strate a  sacro-iliac  mobility  of  f  inch. 

Changes  in  attitude  are  incurred  by  alterations  in  the  joint. 
Spasms  of  the  hamstring  muscles  interfere  with  the  forward  move- 
ment of  the  thigh  and  thus  impede  locomotion,  the  patient  assum- 
ing a  stooping  posture,  or  he  bends  forward.  In  the  erect  position 
the  trunk  is  thrown  in  a  direction  opposite  to  the  lesion,  while 
the  shoulder  on  the  aflected  side  is  lowered.  In  stooping,  flexion 
of  the  trunk  is  intuitively  avoided,  and  the  patient  accomplishes 
the  act  by  flexing  the  knees,  similar  to  the  attitude  assumed  by 
sufl'erers  from  spinal  diseases,  where  the  spine  is  held  rigid. 

Treatment.  The  treatment  of  sacro-iliac  afi'ection  includes 
(1)  reduction;  (2)  the  employment  of  apparatus,  and  (3)  the 
after  treatment. 


Fig.  2. — Author's  brace  for  sacro-iliac  displacement, 
posterior  view. 


Fig.  3. — Author's  brace,  anterior 
view. 


1.  Reduction  may  occur  spontaneously,  the  contiguous  bony 
surfaces  assuming  their  normal  relations,  although  recurrences 
are  likely  to  take  place  from  time  to  time.  When  the  reduction 
cannot  be  efTected  in  the  above  manner  the  result  can  be  best 
accomplished  by  placing  the  patient  upon  the  face  and  producing 
forced  extension,  with  traction  of  the  limb.  Or  the  patient  may  be 
placed  between  two  chairs,  situated  at  an  interval  of  about  a  foot 
and  a  half,  the  surgeon  making  downward  pressure  over  the  site 
of  the  articulation. 

2.  The  Em^ployment  of  Ayparatus.  The  simplest  form  of  appa- 
ratus is  a  broad  belt  made  up  of  a  surcingle  with  two  buckles. 
Such  a  belt  is  frequently  worn  by  workmen  from  choice  as  a  pre- 
ventive measure  against  future  displacements.  A  useful  device 
that  has  won  much  favor  is  the  spider-like  brace  of  Osgood.  It 
consists  of  a  heart-shaped  pad,  two  uprights  and  four  lateral 
steel  bands,  which  are  so  incorporated  that  the  corset  thus  formed 
exerts  pressure  upon  the  sacrum. 

A  most  efficient  apparatus  is  that  devised  by  the  author  (Fig. 
2),  and  consists  of  a  combination  of  an  abdominal  supporter  of 
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special  foiistriK'tioa  and  a  wcll-m.^hiontd,  triaiif,'ular  pad,  so  as 
to  exert  required  pressure  u])()ii  tlie  sacrum.  Pressure  on  the 
upper  or  lower  portion  of  tlic  sacrum  is  regulated  l)y  means  of 
two  hard-tempered  semicircuhir  springs,  to  which  weM)inj^  straps 
firmly  attached  are  buckled  in  front.  The  pressure  may  he  centred 
upon  the  U])per  region  of  the  sacrum  hy  drawinj^  the  ui)per  straps 
tight  while  the  lower  ones  are  allowed  to  remain  moderately  loose, 
and  rice  versa;  pressure  may  l)e  made  ui)on  the  lower  ri'gion  of 
the  sacrum  by  drawing  the  lower  straps  tight.  \Vhen  re(piired  the 
ai)paratus  may  be  retained  in  position  by  perineal  straps,  but  when 
it  is  well  fitted  tliese  are  not  necessary. 

The  principle  sought  for  in  any  or  all  such  appliances  is  the 
exertion  of  pressure  upon  the  sacrum,  either  at  its  upper  or  lower 
part,  according  to  the  indications  in  the  individual  case. 

Where  deformity  has  existed  for  a  long  time  it  may  become 
necessary  to  apply  traction  while  the  patient  is  in  bed  for  a  varying 
period  before  employing  these  appliances,  while  in  some  cases  it  is 
essential  to  fix  the  trunk  and  lower  extremity  until  the  subsidence 
of  the  active  inflammatory  symptoms. 

3.  The  after  treatment,  which  is  often  neglected,  consists  in 
developing  the  aflFected  region  by  means  of  exercises,  massage, 
vibration,  and  the  application  of  the  electric  current  to  all  the 
ligaments  and  fibrous  structures  around  the  articulation,  so  as 
to  prevent  future  displacements.  These  seances  shoukl  be  pro- 
longed and  should  be  administered  over  long  periods  of  time, 
in  order  to  obtain  the  best  possible  effects  from  this  line  of  treat- 
ment. Should  any  disease  of  the  female  genital  organs  be  asso- 
ciated with  displacements  of  the  sacrum  it  is  unnecessary  to 
remark  that  the  former  class  of  affections  should  at  once  engage 
the  attention  of  the  gynecologist.  In  certain  cases  where  non- 
operative  measures  have  failed  to  give  encouraging  results,  I  con- 
template some  radical  surgical  operations,  as  plating  the  pubic 
bones  and  wiring  the  sacro-iliac  articulation. 


HEMOLYSIS  IN  VIVO  AND  IN  VITRO  AS  DIAGNOSTIC 
OF  CANCER. 

By  L.  W.  Goriiam,  M.D., 

AND 

Hans  Lisser,  M.D., 


BALTIMORE. 


(From  the  Research  Laboratory,  Phipps  Tuberculosis  Dispensary,  and  ihc  wanls  of  the 
Johns  Hopkins  Hospital.) 

This  work  was  undertaken  for  the  jnirpose  of  comparing  the 
skin  reaction  for  carcinoma  described  by  Elsberg,  Neuhof,  and 
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Geist/  with  the  hemolytic  power  in  vitro  of  tiie  serum  of  cancer 
]);itients,  and  to  study  the  rehition,  if  any,  existing  between  these 
plienomena  and  the  normal  isoliemolysins  and  isoagglutinins. 

A  number  of  observers  have  sought  for  some  specific  or  diag- 
nostic diaracter  of  the  serum  of  cancer  patients.  With  this  idea 
in  mind,  ('rile-  reported  having  found  a  marked  hemolyzing  power 
on  the  i)art  of  the  serum  of  cancer  patients,  when  allowed  to  act 
upon  red  blood  cells  of  a  normal  individual.  This  he  found  in  a 
surprisingly  large  number  of  early  cases,  although  he  stated  that 
the  reaction  disappeared  when  the  disease  became  advanced. 
Crile's  work  has  not  been  generally  confirmed.  Other  investigators 
have  found  cancer  sera  to  possess  heniolyzing  power,  but  in  a  far 
smaller  percentage  of  cases  than  Crile  did.  No  one  has  been  able 
to  prove  definitely  the  presence  of  a  specific  diagnostic  substance 
in  cancer  serum.  As  to  specific  hemolysis,  further  study  has 
shown  the  existence  of  isohemolysins  in  normal  individuals  and  in 
a  variety  of  diseased  conditions.  The  hemolytic  test  of  a  serum  in 
vitro,  therefore,  is  considered  of  no  great  value  from  the  clinical 
standpoint.  Krida^  has  collected  from  the  literature  a  total  of  1812 
observations  by  ten  different  workers  on  the  hemolysins  of  cancer 
serum  tested  in  vitro.  Four  hundred  and  seventy-two  cases  were 
carcinoma.  Of  these,  317  (67  per  cent.)  gave  positive  hemolytic 
tests,  and  79  w^ere  benign  tumors,  of  which  1  (1.25  per  cent.)  was 
positive.  Five  hundred  and  seven  observations  were  made  in  a 
variety  of  diseases  of  which  74  (15  per  cent.)  gave  a  positive  reac- 
tion. Five  hundred  and  nine  observations  were  made  on  normal 
individuals,  of  which  14  (2.6  per  cent.)  were  positive. 

Both  the  work  of  Moss^  and  our  own  investigations  emphasize 
the  inconstancy  of  the  occurrence  of  hemolytic  properties  in  the 
serum  of  carcinomatous  patients  when  tested  outside  the  body. 
They  demonstrate,  further,  the  not  infrequent  hemolytic  power  in 
the  serum  of  normal  individuals,  and  as  well,  in  the  serum  of 
patients  suffering  from  diseases  other  than  cancer. 

Weil^  has  studied  the  hemolytic  action  of  extracts  of  normal  organ 
and  of  tumor  on  normal  red  blood  cells.  He  finds  that  extracts  of 
necrotic  tumors  and  of  autolized  organs  possess  much  more  hemo- 
Ij^tic  power  than  extracts  of  normal  organs  and  of  non-necrotic 
tumors.  The  hemolysin  in  the  former  is  dialyzable  and  not 
inhibited  by  the  action  of  serum,  while  that  of  the  latter  is  non- 
dialyzable  and  serum  inhibits  its  action.  On  this  basis  he  seeks 
to  explain  the  anemia  and  cachexia  of  malignant  disease,  suggesting 

1  Ameh.  JorR.  Med.  Sci.,  February,  1910. 

2  Jour.   Amer.    Med.   Assoc,  June,  1908,    No.  2.3,   1,  1SS3;  Ibid.,  December,   1908,  No.  24,  li, 
2036. 

'  Albany  Med.  Ann.,  No.  5,  xxxi,  259. 
*  Johns  Hopkins  Bulletin,  March,  1910,  xxi,  No.  228. 

6  Jour.  Med.  Research,  1907,  p.  287;  Ibid.,   1908,  xix,  281;  Jour.  Amer.  Med.  Assoc,  1908, 
li,  158;  Jour.  Med.  Research,  1910,  xxiii,  85. 
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that  it  is  due  to  the  destructive  action  on  the  red  hlood  cells  of 
suhstaiues  lii)erated  1)>  tlie  necrotic  tumors. 

The  resistance  of  the  red  blood  corpuscles  to  varying'  l)ercentages 
of  hypotonic  salt  solution  has  been  studied  in  many  conditions.  It 
has  been  shown  that  in  secondary  anemias  there  is  an  increased 
resistance  of  the  red  cells. 

The  idea  of  testing  the  resistance  of  normal  red  cells  in  cases  of 
carcinoma,  by  subcutaneous  injection  of  the  washed  cells  was 
suggested  by  Elsberg,  Neuhof,  and  Geist.*' 

Krida^  repeated  the  work  of  Elsberg,  Xeuhof,  and  Geist,  and 
reported  a  series  of  76  tests.  Of  12  cases  of  carcinoma  the  reaction 
was  i)ositive  in  9  (75  per  cent.).  He  does  not  separate  the  cases 
into  early  and  advanced  carcinoma,  as  do  Elsberg,  Xeuhof,  and 
Geist.  He  justly  raises  the  question  as  to  whether  this  line  is  to  be 
drawn.  He  did  not  find  the  reaction  consistently  absent  in  miliary 
carcinoma,  as  did  the  above  observers.  Krida  states  that  if  all 
tlieir  cancer  cases  are  considered  together,  making  80  in  all,  the 
percentage  of  positive  results  would  be  about  77  per  cent.,  a  figure 
api)roximately  identical  with  his  own. 

Uisley"*  has  also  repeated  the  test  in  100  cases  at  the  Massachu- 
setts General  Hospital.  The  reaction  was  positive  in  9  cases  (.33^ 
per  cent.)  of  malignant  disease,  negative  in  10  cases  (o9^  per  cent.), 
and  questionable  in  2  cases  (8^  per  cent.).  In  non-malignant  cases 
of  various  kinds,  15  (20  per  cent.)  gave  a  positive  reaction,  55 
(75  per  cent.)  gave  a  negative  reaction,  and  3  (15  per  cent.)  gave  a 
doubtful  reaction.  He  concludes  that  the  test  is  only  suggestive, 
and  thinks  it  is  rendered  practically  valueless  as  a  diagnostic  aid, 
because  of  the  fact  that  there  are  undoubtedly  present  in  the  blood 
of  many  patients  other  lysins  of  unknown  nature,  which  bring 
about  hemolysis  of  varying  degree. 

The  technique  employed  by  Elsberg,  Neuhof,  and  Geist  consisted 
in  the  subcutaneous  injection  into  the  forearm  of  5  minims  of  a 
20  per  cent,  suspension  (in  normal  salt  solution)  of  washed  human 
red  cor])Uscles.  These  corpnscles  were  obtained  from  a  normal 
healthy  individual.  They  state  that  the  reaction  begins  to  appear 
as  a  rule,  about  five  hours  after  the  injection,  gradually  increasing 
in  intensity  until  it  has  reached  its  height  in  six  to  eight  hours. 
When  fully  developed  the  reaction  appears  as  a  somewhat  irregular 
oval  area  measuring  from  1  x  2  to  3  x  5  cm.,  with  a  well-defined 
margin.  The  margin  is  often  surrounded  by  a  whitish  areola.  The 
color  varies  from  a  brownish  red  to  a  maroon,  with,  rarely,  a  bluish 
tinge.  The  lesion  is  distinctly  raised  from  the  surrounding  skin, 
slightly  boggy  on  pali)ation,  and  often  somewhat  tender  bet\yeen  the 
time  of  appearance  of  the  reaction  and  its  fading  vary.  When  the 
lesion  has   disappeared  there   remains  behind  a  flat  yellowish  or 

«  Loc.  tit.  '  Loc.  cit. 

8  Boston  Med.  and  Surg.  Jour.,  No.  4,  clxv,  127. 
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greenish  discoloration,  such  as  is  left  by  any  ecchymosis.  Negative 
cases  show  either  the  point  of  needle  puncture  only  or  a  small  flat 
area  of  varying  color;  rarely  the  skin  is  raised  but  of  normal  color. 
Their  work  comprised  684  injections  in  432  patients,  and,  in  brief,  an 
analysis  of  their  cases  showed  a  characteristic,  easily  recognizable 
reaction  at  the  site  of  injection  in  89.9  per  cent,  of  cases  suffering 
from  carcinoma,  and  no  reaction  in  94.3  per  cent,  of  cases  from 
carcinoma. 

At  first  we  followed  their  technique,  giving  21  injections  to  21 
patients;  15  of  these  patients,  suffering  from  various  medical 
diseases  other  than  cancer,  gave  negative  reactions. 

One  white  patient  of  this  series  of  21,  who  had  an  adenocarcinoma 
of  the  rectum,  showed  a  marked  positive  reaction. 

One  case  of  acute  endocarditis  with  purpura,  as  one  might  expect, 
showed  a  strongly  positive  reaction. 

The  remaining  4  cases  were  colored  patients,  of  whom  3  were 
cancerous.  No  reaction  could  be  recognized  in  them,  because  of 
the  pigmented  skin.    Negroes  were  not  used  in  later  observations. 

One  case  with  anacidity,  on  whom  exploratory  laparotomy  was 
advised  because  of  the  suspicion  of  cancer  of  the  stomach,  gave  a 
negative  reaction.  Subsequent  operation  disclosed  gallstones  and 
no  carcinoma. 

Normal  Isoagglutinins  and  Isohemolysins.  At  this  juncture 
the  communication  of  Moss,^  "Studies  on  Isoagglutinins  and  Iso- 
hemolysins," suggested  the  possibility  of  a  relation  between  the 
skin  reaction  described  by  Elsberg,  Neuhof,  and  Geist,  and  the 
presence  of  normal  isohemolysins.  Were  such  the  case,  the  value 
of  the  test  from  a  specific  diagnostic  standpoint  would  be  nil. 

It  seemed  to  us  that  the  only  confirmation  of  the  skin  reaction 
that  was  to  have  a  real  scientific  value  must  include  a  determina- 
tion of  the  grouping  of  the  patients  and  an  injection  into  each 
patient  of  red  blood  cells  belonging  to  each  of  the  four  agglutinin 
groups.  Thus  a  ready  comparison  could  be  made  between  the 
reaction  in  vivo  and  that  in  the  test-tube. 

Moss  is  of  the  opinion  that  every  human  being  will  fall  into  one 
of  the  following  four  groups,  and  that  this  grouping  is  established 
shortly  after  birth,  and  does  not  vary  through  life,  in  health,  or  in 
disease. 

P  J    f  Serum  agglutinates  no  corpuscles. 

^  i  Corpuscles  agglutinated  by  serum  of  Groups  II,  III,  IV. 

P  jy   f  Serum  agglutinates  corpuscles  of  Groups  I  and  III. 

^  (  Corpuscles  agglutinated  by  serum  of  Groups  III  and  IV. 

P  TTT  I  Serum  agglutinates  corpuscles  of  Groups  I  and  II. 

^  \  Corpuscles  agglutinated  by  serum  of  Groups  II  a.id  IV. 

P  ^y  f  Serum  agglutinates  corpuscles  of  Groups  I,  II,  and  III. 

^         \  Corpuscles  agglutinated  by  no  serum. 

'  Loc.  cit. 
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Altlioiiju'li  lu>  (lid  not  ol)sc'rve  hemolysis  as  frcMiuoiitly  or  as  con- 
sistently as  a^fgliitination,  yet  he  believes  that  hemolysis  never 
acts  contrary  to  the  laws  of  agghitination,  as  stated  in  the  forecoing 
table. 

Accordingly,  if  the  reaction  in  vivo  were  the  same  as  that  in  the 
test-tube,  one  would  expect  (from  the  above  table)  that  patients 
belonging  to  (Iroup  1  would  give  no  reaction  against  any  of  the 
four  different  groups  of  corpuscles  injected,  because  their  serum 
jigglutinates  no  corpuscles,  and  of  course  hemolyzes  none. 

Patients  belonging  to  Group  II  might  give  a  reaction  with 
corpuscles  from  Groups  I  and  III. 

Patients  belonging  to  Group  III  might  give  a  reaction  with 
corpuscles  from  Grou])s  I  and  II. 

Patients  belonging  to  Group  IV  might  give  a  reaction  with 
corpuscles  from  Groups  I,  II,  and  III. 

Determination  of  Agglutin  Groups.  Naturally,  in  order  to 
test  the  above,  it  became  necessary  to  obtain  members  of  the  four 
groups  mentioned.  Moss  found  that  representatives  of  Groups 
II  and  IV  were  quite  common,  whereas  Groups  I  and  III  were 
comjjaratively  rare.  In  his  report  of  a  hundred  group  determina- 
tions he  found  the  following  percentages:  Group  I,  10  per  cent.; 
Group  II,  40  per  cent.;  Group  III,  7  per  cent.;  Group  IV,  43  per 
cent. 

In  our  series,  45  individuals  were  examined  before  a  Grouj)  I 
was  found,  so  that  we  decided  to  extend  these  observations  with 
the  purpose  of  confirming  Moss'  findings.  The  results  of  deter- 
minations in  192  cases  follow: 

Healthy.  111.  Total. 


No. 

Per  cent. 

No. 

Per  cent. 

No. 

Per  cent. 

Group  I  . 

.      .       3 

5 

10 

8 

13 

6.7 

Group  II 

.      .      22 

34 

42 

33 

04 

33.3 

Group  III 

.      .        4 

6 

16 

13 

20 

10.0 

Group  IV 

.      .     35 

55 

CO 

40 

95 

50.0 

^Vithin  reasonable  limits,  then,  our  results  compare  very  closely 
with  those  of  Moss,  as  regards  the  relative  frequency  of  the  groups, 
with  the  exception  that  Group  III  is  more  common  than  Group  I; 
likewise,  it  is  interesting  to  note  that  with  the  exception  of  Group 
III  the  percentages  vary  but  slightly  between  healthy  and  diseased 
individuals,  and  a  larger  series  of  cases  would  probably  diminish 
this  discrepancy. 

It  is  perhaps  worth  recording  that  the  agglutination  reaction  of 
the  various  groups  differs,  as  regards  the  rapidity  with  which  the 
reaction  takes  place.  Group  IV,  for  example,  must  possess  serum 
of  extraordinary  power,  for  complete  agglutination  occurs  within 
five  minutes  after  mixing  the  serum  and  the  corpuscles.  Group  II, 
on  the  other  hand,  frequently  cannot  be  recognized  for  fifteen 
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minutes  to  half  an  hour,  and  (iroup  III  requires  still  lojiger  for 
positive  identification.    Group  I  aj^jjilutinates  no  corpuscles. 

In  determining  the  groups  to  which  the  ])atients  belonged  both 
the  microscopic  and  niacroscoi)ic  methods  were  employed. 

Technique  of  the  Skin  Reaction.  The  technique  employed 
by  us  in  performing  the  skin  test  in  the  cases  to  be  reported  was  as 
follows:  On  the  day  before  the  tests  were  to  be  ma<le,  4  individuals 
were  selected,  1  from  each  of  the  four  grouj)s,  care  being  taken  to 
exclude  patients  having  syphilis  or  any  other  transmissible  disease. 
Under  aseptic  conditions  15  c.c.  of  blood  were  removed  from  a  vein 
of  the  forearm  and  immediately  introduced  into  sodium  citrate,  to 
prevent  clotting.  It  is  important  to  wash  out  the  syringe  with 
sodium  citrate  before  use,  in  order  to  prevent  any  hemolysis  from 
water  left  in  the  syringe  after  boiling.  The  corpuscles  thus  obtained 
were  centrifugalized,  the  supernatant  fluid  pipetted  off,  and  the 
cells  washed  three  times  with  normal  salt  solution.  Strictly  aseptic 
technique  was  observed  throughout. 

A  20  per  cent,  suspension  of  each  set  of  corpuscles  was  then  made 
and  allowed  to  remain  over  night  in  the  ice  chest.  They  were  then 
ready  for  injection,  and  were  drawn  up  into  sterile  syringes  pre- 
viously washed  out  with  normal  salt  solution. 

The  entire  flexor  surface  of  the  forearm  of  the  patient  to  be 
tested  was  rendered  surgically  clean.  Five  cubic  centimeters  of 
blood  were  taken  from  a  vein  of  the  patient's  forearm  with  a  needle 
and  syringe,  previously  boiled  and  washed  out  thoroughly  w'ith 
sterile  sodium  citrate.  The  blood  was  introduced  into  a  sterile 
tube,  allowed  to  clot,  and  the  clear  serum  removed  with  a  capillary 
pipette,  I  c.c.  of  serum  being  placed  in  each  of  four  test-tubes. 
Then  ^  c.c.  of  a  5  per  cent,  suspension  of  Group  I  corpuscles  was 
added  to  the  serum  in  tube  Xo.  1.  One-half  of  a  cubic  centimeter 
of  a  5  per  cent,  suspension  of  Group  II  corpuscles  was  added  to  the 
serum  in  tube  No.  II.  Similar  mixtures  of  the  patient's  serum  and 
corpuscles  were  made  with  Groups  III  and  IV.  The  tubes  were  shaken 
and  allowed  to  remain  in  the  thermostat  for  two  hours  at  36°  C. 
Readings  were  then  made  for  agglutination  and  hemolysis.  The 
grouping  was  readily  determined  by  noting  the  tubes  in  w'hich 
agglutination  had  occured.  Hemoh'sis  was  observed  in  various 
grades.  Even  slight  traces  were  noted,  in  order  to  furnish  data 
for  comparison  with  the  skin  reaction. 

After  removing  the  5  c.c.  of  blood  from  the  forearm  for  the  test- 
tube  reaction  ^  c.c.  of  the  corpuscle  suspension  of  each  of  the  four 
groups  prepared  the  day  before  was  injected  subcutaneously  into 
the  forearm  at  points  about  5  cm.  apart.  The  injection  should  be 
given  under  the  skin  and  not  into  it.  A  small  bulla  at  once  appears 
when  the  injection  is  properly  given,  which  soon  subsides,  leaving 
a  pin-point  abrasion  where  the  needle  entered.  When  the  skin 
itself  is  injected  discoloration  may  appear  immediately  and  may 
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cause  confusion  in  interpreting^  the  result.  In  selecting  the  >itc 
of  injection,  one  should  avoid  superficial  veins.  It  is  advisal)!*'  to 
give  injections  early  in  the  day  so  that  observation  hy  daylij^dit  is 
possible.  The  corpuscles  used  wert'  ni-ver  n)orc  than  twenty-four 
hours  old. 

()bser\ati()ns  of  ])atients  were  made  four,  six,  and  ei^ht  hours 
after  injection.  Our  readings  both  of  the  skin  reaction  and  of  the 
test-tube  controls  were  made  independently  by  us,  and  our  findings 
compared  only  after  each  series  of  experiments  had  been  eoinpleted. 
In  every  case  they  were  in  entire  accord. 

Table  I  includes  the  diagnosis  in  each  case,  with  the  isoheinolysin 
and  isoagglutinin  group  to  which  each  patient  belongs.  It  then 
graphically  compares,  side  by  side,  the  reaction  of  the  patient's 
serum  upon  the  corpuscles  of  each  group  in  vim  and  in  vitro,  the 
former  being  the  skin  reaction  and  the  latter  the  test-tube  reaction. 
Thus  we  have  the  patient's  serum  acting  on  the  four  different 
groups  of  corpuscles  in  the  body  tissues  and  in  the  test-tube. 

This  table  comprises  123  cases,  15  of  which  were  examples  of  various 
types  of  carcinoma  in  which  the  diagnosis  was  verified  by  opera- 
tion, autopsy,  or  microscopic  examination;  1  unverified  case  of 
carcinoma;  3  cases  of  sarcoma;  and  103  cases  of  normal  individuals, 
and  patients  sufi'ering  fnmi  various  ailments,  including  cardio]> 
athies,  pneumonia,  gout,  malaria,  pellagra,  amebic  dysentery, 
dementia  paralytica,  nephropathies,  cirrhosis  of  the  liver,  arthri- 
tides,  hernia,  idiocy,  gangrene,  morphinism,  epilepsy,  pernicious 
anemia,  fractures,  neurasthenia,  syphilis,  etc. 

The  results  of  this  detailed  report  are  compiled  in  Table  II, 
which  shows  60  per  cent,  positive  reactions  (again.st  all  four  groups) 
in  cases  of  carcinoma;  13  per  cent,  doubtful  reactions;  and  27  per 
cent,  negative  reactions.  In  cases  other  than  malignant  disease 
(103),  10  per  cent,  were  positive;  2  per  cent,  doubtful;  and  88  per 
cent,  negative. 

Discussion  of  Theoretical  Basis  of  Skix  Reaction.  We 
have  been  able  to  show  conclusively  in  our  series  of  cases  that  not 
infrequently  a  patient's  serum  possesses  marked  hemolytic  power 
for  one,  two,  or  three  kinds  of  corpuscles  when  tested  outside  the 
body  in  the  test-tube,  whereas  the  same  serum  acting  against  the 
same  corpuscles  in  vivo  produces  no  hemolysis  whatever.  As  an 
instance  of  this  i)henomenon,  we  cite  a  case  of  pleurisy  Group  IV, 
which  gave  no  reaction  whatever  in  the  body,  but  comi)letely 
hemolyzed  the  corpu.sclcs  of  Groups  I,  II,  and  III  in  the  test-tube. 
There  were  16  such  examples  in  our  series.  This  would  seem  to 
show  that  a  reaction  for  carcinoma  depending  ui)on  the  test-tube 
hemolysis,  as  proposed  l)y  Grile,  would  be  quite  inireliable,  since 
isohemolysis  occurs  frequently  in  normal  individuals,  as  well  as 
in  persons  with  various  non-malignant  diseases. 
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Table  II. 

Positive.         Negative.  Doubtful.        Total. 
Por  cent.         Per  cent.  Per  cent. 

Verified  cancer  cases     ...      9       00  4         27  2  13  15 

Doubtful  cancer  cases 1  1 

Verified  sarcoma  cases  ....      1       S'S\         2        OOj  3 

Non-malignant  cases     ....    10       10         91         88  2  2        103 

Cancer  case . .  1 

Once  positive  (No.  8) 
Once  negative  (No.  17) 

Grand  total 123 

In  Ca.sc  No.  20  the  test  was  made  after  amputation. 

Vice  versa,  we  have  had  cases  showing  marked  positive  reactions 
in  the  body  whose  sera  showed  absolute!}'  no  hemolytic  power 
against  the  same  corpuscles  when  tested  in  vitro.  As  an  instance 
of  this  reverse  phenomenon,  we  cite  a  case  of  sarcoma  of  the  arm 
which  gave  a  strong  positive  reaction  against  each  of  the  four 
groups  of  corpuscles  in  vivo,  but  no  hemolysis  against  the  same 
corpuscles  in  the  test-tube.  Elsberg,  Neuhof,  and  Geist'"  explain 
the  reaction  as  follows: 

"If  normal  blood  cells  are  injected  under  the  skin  of  a  patient 
whose  serum  is  hemolytic,  fresh  quantities  of  hemolysin  would  be 
continually  brought  to  the  cells  by  the  circulating  blood  and 
lymph,  and,  therefore,  even  if  the  amount  of  hemolysin  in  the 
blood  of  the  patient  was  very  small,  the  injected  cells  might, 
nevertheless,  be  hemolyzed.  Every  organic  substance  which  was 
liberated  by  the  destruction  of  the  injected  red  cells  would  enter 
the  tissues  and  there  have  its  effect.  The  hemoglobin  and  other 
substances  which  had  been  set  free  might  cause  a  local  change  in 
the  tissues  at  the  site  of  the  injection.  If  blood  cells  are  injected 
under  the  skin  of  a  normal  individual,  they  are  broken  up  and 
carried  oft'  by  the  body  cells  and  fluids;  the  condition  of  affairs 
under  the  skin  of  a  patient  whose  blood  serum  contains  free  hemo- 
lysins would  be  an  entirely  different  one  because  a  different  process 
was  taking  place." 

Elsberg,  Neuhof,  and  Geist's  hypothesis  that  the  reaction  may 
be  due  to  a  larger  quantity  of  hemolysin  containing  serum  con- 
stantly bathing  the  injected  cells  does  not  explain  all  the  facts, 
since  some  sera  show  strong  hemolytic  properties  in  vitro  and  none 
in  vivo.  So  it  seems  justifiable  to  assume  that  there  may  be  two 
hemolysins  or  hemolytic  processes,  one  of  which  is  met  with  in  the 
body  in  some  cases,  especially  carcinoma;  the  other  of  which 
occurs  in  test-tube  reactions  w^hen  the  serum  of  normal  or  of 
diseased  persons  is  allowed  to  act  on  red  blood  cells.     Our  small 

w  Loc.  cit. 
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series  of  about  400  injections  and  400  test-tube  controls  shows  no 
relation  existin<;  between  these  two  types. 

Accoriiinj,'ly,  uur  expectation  that  the  normal  isohemolysis  would 
account  for  an  appreciable  numl)cr  of  the  positive  skin  reactions 
has  not  been  realized.  In  none  of  our  cases  showing  an  outspoken 
skin  reaction,  was  there  any  relation  existing  between  the  intensity 
of  the  reaction  and  the  isoagglutinin  or  hemolysin  grouping  of  the 
cori)uscles. 

However,  the  utilization  of  the  four  groups  of  corpuscles  for 
injection  has  revealed  the  significant  fact  that  it  is  not  a  matter 
of  inditi'erence  as  to  the  type  of  corpuscles  selected  for  the  test. 
Our  series  of  cases  shows  several  instances  in  which  the  reaction 
was  positive  about  one  or  two  of  the  corpuscle  groups  and  negative 
at  the  site  of  injection  of  the  others.  Such  cases  were  considered 
negative.  Only  those  were  called  positive  in  which  all  four  types 
of  corpuscles  were  afi'ected.  So  it  is  conceivable  that  the  injection 
of  simply  one  type  of  corjjuscles,  the  group  of  which  is  unknown, 
might  lead  to  an  erroneous  deduction.  In  spite  of  this,  however, 
there  appears  to  be  one  group  of  corpuscles,  namely,  Group  IV, 
which  might  be  utilized  for  the  reaction  with  reasonable  reliability. 
It  will  be  remembered  that  the  cori)uscles  of  Group  IV  are  neither 
agglutinated  nor  hemolyzed  by  any  sera  mi  vitro.  In  our  entire 
series  of  124  cases,  in  which  the  four  types  of  corpuscles  were 
injected  subcutaneously,  not  a  single  instance  was  observed  in 
which  the  corpuscles  of  Group  IV  gave  a  positive  reaction  without 
the  corpuscles  of  Groups  I,  II,  and  III  also  showing  a  positive 
reaction. 

Accordingly,  from  the  above  results,  if  a  positive  reaction  were 
obtained  about  the  site  of  injection,  of  corpuscles  from  Group  IV, 
it  would  be  ipso  facto  evidence  that  corpuscles  from  Groups  I,  II, 
and  III  would  likewise  have  been  hemolyzed.  On  the  other  hand, 
if  a  negative  reaction  were  the  result  of  such  an  injection  the  test 
would  be  considered  negative,  even  if  corpuscles  from  Groups  I, 
II,  or  III  would  have  given  a  positive  reaction. 

It  is  not  justifiable,  however,  to  reach  a  definite  conclusion  on 
this  point  from  the  study  of  so  few  cases.  The  action  of  Group  IV 
corpuscles  should  be  observed  in  an  extended  series  of  cases  where 
all  four  types  are  injected.  If  this  point  is  substantiated,  then  the 
injection  of  Group  IV  corpuscles  alone  will  prove  sufficient  for  the 
reaction. 

Perhaps  it  should  be  noted  that  our  decision  to  consider  a  skin 
reaction  positive  only  when  all  four  groups  of  corpuscles  are  hemo- 
lyzed is  an  arbitrary  one,  since  further  study  may  show  that  the 
different  groups  have  different  powers  of  resistance  to  the  sera 
of  cancer  patients. 

After  reviewing  this  work  we  feel  reasonably  confident  that  our 
main  object  has  been  accomplished;  namely,  placing  the  carcinoma 
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.skin  reaction  on  a  conservative  scientific  basis.  The  actual  clinical 
value  of  the  test  is  by  no  means  determined,  but  we  are  of  the 
()})ini()ji  timt  it  can  be  determined  now  with  accuracy.  Alany 
])r()blems  in  connection  witii  this  reaction,  bearing  ujjon  its  aid  in 
the  diagnosis  of  malignant  disease  are  now  open  for  solution. 

1 .  Whether  a  positive  reaction  can  be  secured  in  early  cases  of 
malignant  disease,  where  the  clinical  diagnosis  is  ciuite  doubtful, 
thus  ])erinltting  early  operative  interference. 

2.  Whether  the  reaction  can  be  utilized  as  an  index  of  cure  after 
complete  radical  operations;  and  how  soon  the  reaction  disappears 
after  operation,  provided  it  has  been  positive  before. 

3.  Whether  the  reapi)earance  of  a  positive  reaction  two  or  three 
years  after  operation  would  be  indicati\e  of  recurrence. 

These  and  many  other  problems  are  of  great  interest,  but  can  be 
determined  only  after  large  series  of  cases  have  been  tested  with 
repeated  injections  over  a  long  period  of  time.  But  we  feel  that  as 
a  result  of  this  work,  such  problems  can  now  be  readily  solved  and 
the  true  diagnostic  value  of  this  reaction  judged  precisely. 

Conclusions.  1.  The  test  is  certainly  not  specific  for  car- 
cinoma. We  have  found  it  positive  in  somewhat  more  than  half 
of  patients  suffering  from  cancer  (60  per  cent.)  and  negative  in  a 
large  majority  of  patients  showing  other  forms  of  disease  (about 
89  per  cent.)  It  may  prove  to  be  another  help  in  the  diagnosis 
of  cancer,  and  its  value  is  sufficient  to  warrant  the  application  of 
the  test  and  study  in  large  series  of  cases. 

2.  Apparently  no  connection  exists  between  a  positive  skin 
reaction  and  hemolysis  in  the  test-tube.  The  test-tube  method  is 
of  questionable  value. 

3.  The  grouping  to  which  the  corpuscles  employed  for  injection 
belong  is  not  a  matter  of  indifference  but  one  of  considerable 
importance. 

4.  We  are  not  prepared  to  speak  as  to  the  special  value  of  the 
reaction  in  differentiating  early  carcinoma  and  borderline  tumors, 
or  as  to  its  absence  in  advanced  cases. 

5.  A  positive  reaction  is  of  much  greater  significance  than  a 
negative  one.  If  the  reaction  is  positive,  the  patient  very  probably 
suffers  from  cancer;  if,  however,  it  be  negative,  cancer  cannot  be 
excluded. 

W'e  desire  to  express  our  appreciation  of  the  constant  interest 
and  advice  of  Dr.  IMoss,  under  whom  this  work  was  completed,  and 
to  acknowledge  further  the  kindness  of  Drs.  Barker,  Halsted,  and 
Finney  in  allowing  us  the  privilege  of  their  cases;  to  thank  Drs. 
Sladen,  Remsen,  and  Cullen  and  other  members  of  the  resident 
hospital  staff  of  the  Johns  Hopkins  Hospital  for  assisting  us  in 
obtaining  suitable  cases;  likewise  Dr.  Boggs  for  placing  at  our 
disposal  the  patients  at  the  City  Hospital,  Bay  View. 
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Collected  Papers  by  the  Staff  of  St.  Mary's  IIosiitai., 
]\Iayo  Clinic,  Rochester,  Minnesota,  1910.  I'p  (YS.'y,  291 
illustrations.  Philadelphia  and  London:  \V.  H.  Saunders 
Company,  191 1. 

The  second  of  these  volumes  of  bound  reprints,  emanating  from 
the  "Mayo  Clinic,"  comprises  those  papers  published  during  the 
year  1910,  and  makes  as  large  a  collection  as  the  first  volume 
wliicli  included  the  ])apers  from  190.')  to  1909.  If  the  increase  in 
l)roductiveness  continues  at  a  similar  rate  it  will  be  necessary  to 
issue  several  volumes  yearly.  But  the  material  available  is  so 
immense,  and  so  pressing  is  the  duty  which  it  entails  of  making 
available  anything  of  value  which  can  be  learned  from  the  ex))eri- 
ence  gained,  that  no  doubt  the  chiefs  of  the  clinic  feel  like  Paul 
when  he  exclaimed,  in  extenuation  of  his  insistent  teaching,  "  Woe 
is  me  if  I  preach  not  the  gospel." 

^Nlore  than  a  score  of  authors  are  represented,  and  more -than 
half  the  volume  is  filled  with  i)ai)ers  dealing  with  the  surgery  of 
the  alimentary  canal.  Genito-urinary  subiects  occupy  over  a 
hundred  pagc;,  the  ductless  glands  about  fifty,  and  the  head, 
neck,  and  extremities  about  twenty-five  pages.  The  volume 
closes  with  a  series  of  miscellaneous  addresses,  notes  of  tra\el, 
etc.,  which  are  well  worth  perusal. 

A  volume  of  such  miscellaneous  subject  matter  as  this  does 
not  lend  itself  readily  to  reviewing.  Moreover,  the  articles  have 
aj)peared  in  current  journals,  and  have  already  reached  their 
audience.  There  is  much  information  eml)()(li<'(l  which  it  is  con- 
venient to  have  at  hand  for  reference,  though  the  \'<)hMne  contains 
few  really  noteworthy  contrilmtions  either  to  the  science  or  art 
of  surgery.  Critically  speaking,  the  best  of  these  contributions 
are  those  dealing  with  the  surgery  of  the  esophagus,  and  with  the 
relation  of  obliteration  of  the  ai)i)endix  to  carcinoma.  The  studies 
of  hypernephroma  are  also  of  interest.  As  much  cannot  be  said 
of  the  lengthy  and  profusely  illustrated  articles  on  the  pathology- 
of  the  stomach  and  gall-bladder,  which  embrace  nothing  of  par- 
ticular interest  or  novelty.  The  arguments  advanced  against 
the  non-operative  and  in  favor  of  the  "o])en"  treatment  of  frac- 
tures are  not  supported  by  any  clinical  evidence;  recent  fractures 
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do  not  appear  to  enter  St.  Mary's  Hospital,  and  the  reports  of 
bad  results  obtained  elsewhere  are  not  convincing  either  of  the 
inadequacy  of  j)roper  non-operative  treatment  or  of  the  benefits 
to  be  secured  by  operation  at  the  hands  of  the  Rochester  surgeons. 
The  volume  is  not  so  well  edited  as  wns  the  first;  but  without 
this  comparison  it  would  still  pass  for  a  well-edited  volume.  The 
typographical  errors  are  few;  among  others  of  less  import  may  be 
mentioned  leiikfpmia  for  leukopenia  (p.  460).  The  arrangement 
of  articles  is  judicious,  and  the  bibliographic  index  seems  complete 
and  accurate.  The  index  of  subjects,  however,  suffers  from  over- 
completeness;  when  one  looks  up  a  definite  topic  he  is  very  apt 
to  find  half  a  dozen  references  to  pages  where  the  subject  is  barely 
mentioned,  and  only  one  reference  (not  distinguished  in  the  index 
from  the  others)  to  the  one  place  where  the  topic  is  fully  discussed. 

A.  P.  C.  A. 


A  Manual  of  Clinical  Diagnosis  by  Means  of  Laboratory 
Methods.  For  Students,  Hospital  Physicians,  and  Prac- 
titioners. By  Charles  E.  Simon,  B.A.,  M.D.,  Professor  of 
Clinical  Pathology  and  Experimental  Medicine  at  the  College 
of  Physicians  and  Surgeons ;  Pathologist  to  the  Union  Protestant 
Infirmary  and  the  Hospital  for  Women  of  INIaryland;  Clinical 
Pathologist  to  the  Mercy  Hospital  of  Baltimore,  Maryland. 
Seventh  edition;  pp.  778;  168  illustrations  and  25  plates.  Phila- 
delphia and  New  York:    Lea  &  Febiger,  1911. 

The  first  edition  of  this  book,  the  pioneer  work  on  clinical  diag- 
nosis in  America,  appeared  a  little  over  fifteen  years  ago.  The 
new  seventh  edition  has  recently  been  published.  This  enviable 
record,  all  the  more  remarkable  when  we  consider  the  technical 
character  of  the  book,  is  evidence  not  only  of  the  continued  popu- 
larity of  Simon's  work,  but  also  shows  an  increasing  appreciation 
on  the  part  of  the  medical  profession  of  the  value  of  clinical  path- 
ology. 

In  the  new  edition,  the  work  has  undergone  a  thorough  revision, 
the  most  noteworthy  feature  of  which  is  the  division  of  the  text 
into  two  parts.  Part  I,  which  includes  about  two-thirds  of  the 
book,  is  technical  and  deals  with  the  various  clinical  examinations. 
Part  II,  which  is  clinical,  is  entirely  new  and  has  added  much  to 
the  value  of  the  book.  In  this  portion,  the  findings  in  the  blood, 
urine,  feces,  etc.,  peculiar  to  a  given  disease,  are  briefly  discussed, 
thus  enabling  the  student  to  more  readily  interpret  laboratory 
findings. 

In  order  to  accomplish  this  change  without  increasing  the  size 
of  the  book,  certain  of  the  less  essential  portions  of  the  earlier  edi- 
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tioMs  li;t\f  Ix'cn  (.•()! KK'iisrd  or  oinittcd.  l^'or  cxmiiii)!*',  in  the  new 
edition  tlic  chapters  on  the  secretion  of  tlie  mammary  j,dand. 
vufjinal  dischart;es,  and  oi)sonins  that  a])peared  in  the  ijrccechnj^ 
edition,  have  l)een  omitted,  and  the  chai)ter  on  secretions  of  the 
mouth  lias  l)een  materially  shortened.  On  the  other  hand,  the 
most  important  features  of  these  chapters  are  included  under 
the  various  diseases  in  Part  II  of  the  present  edition. 

It  is  unnecessary  to  enumerate  tlie  many  alterations  and  modifi- 
cations that  have  l)een  made  throujfhout  the  older  technical  jxirtion 
of  the  l)ook.  In  jjeneral,  the  arranu'cmcnt  and  treatment  of  the 
subject  matter  is  similar  to  that  found  in  the  last  edition.  Tests 
and  reactions  which  are  no  longer  in  general  use  have  been  replaced 
by  modern  methods.  In  this  connection  attention  should  be  called 
to  certain  additions,  the  most  notable  of  which  are  the  admirably 
clear  account  of  the  Wassermaim  reaction  and  its  technique,  includ- 
ing Xoguchi's  modification,  which  concludes  the  chapter  on  blood; 
the  addition  to  the  chapter  on  the  urine  of  the  phenolsulphoneph- 
thalein  test  for  the  determination  of  renal  insufficiency  and  the 
Xoguchi  butyric-acid  test  as  applied  to  the  cerebrospinal  fluid. 
Although  there  are  no  important  omissions,  Lange's  test  for  acetone 
in  the  urine  and  Rivalta's  reaction  as  a  means  of  differentiating 
between  transudates  and  inflammatory  exudates  might  with  advan- 
tage have  been  included. 

For  the  practitioner  and  student  who  desires  a  clear,  concise, 
and  reliable  treatise  on  laboratory  examinations  and  their  signifi- 
cance, the  book  is  indispensable.  In  its  present  form  Simon's 
book  stands  easily  the  foremost  work  in  English  on  clinical  path- 
ology. G.  M.  P. 


The  Surgical  Clinics  of  John  B.  Murphy,  M.I).,  at  Mercy 
Hospital,  Chicago,  April,  1912.  Pp.  15G;  38  illustrations. 
Philadelphia  and  London:    W.  B.  Saunders  Co.,  1912. 

The  April  number  of  this  magazine  contains  a  great  many  inter- 
esting disquisitions  on  topics  in  widely  varying  fields  of  surgery. 
Those  dealing  with  bone  and  joint  work  naturally  attract  most 
attention,  as  they  occupy  the  major  portion  of  this  issue,  as  they 
did  of  the  first,  and  are  more  fully  illustrated  by  skiagraphs  and 
photographs  than  are  the  remarks  on  other  matters. 

The  publishers  insert  an  apologetic  note,  explaining  that  the 
errors  of  omission  in  the  first  issue  were  due  to  the  haste  involved 
in  publication.  They  make  no  mention  of  faults  of  commission, 
but  promise  to  do  better  in  the  future.  Indeed,  the  second  number 
gives  evidence  of  having  received  some  editorial  revisi(jn,  and  we 
have  noticed  comparatively  few  misj)rints.     According  to  the  i)ul)- 
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lisher.s'  orijjinal  annonncoment  it  is  implied  that  Dr.  Murphy  has 
nothing  to  do  witli  seeing  the  work  tiirough  the  press,  so  such 
errors  as  there  are  cannot  be  chargeable  to  him.  His  own  part  in 
tlie  work  ap])ears  to  hv  confined  to  the  spoken  word;  and  it  is 
unfortunate,  or  perhai)s  ratlier  fortunate,  that  this  does  not  exert 
on  the  ])r()fession  the  same  force  it  would  if  they  knew  that  what 
was  spoken  perhaj)s  in  haste  was  revised  and  corrected  at  leisure, 
"Litera  scripta  manet,"  and  i)erhaps  Dr.  Murphy  may  be  sorry 
to  see  in  bold  ])riut  assertions  which  are  o])en  to  adverse  criticism. 
For  instance,  in  the  account  of  \ Olkmann's  contracture  Dr.  ]Murphy 
is  made  to  assert  that  this  lesion  ahrai/s  is  the  result  of  badly 
applied  dressings,  and  that  it  never  occurs  unless  dressings  have 
been  ai)plied.  This  statement  is  flatly  contradicted  by  several 
cases  on  record,  in  which  Volkmann's  contracture  followed  an  injury 
in  which  no  dressing  whatever  had  been  applied.  So,  too,  the 
iniqualified  assertion  that  there  never  are  any  nerve  lesions  in 
these  cases  is  one  that  will  not  bear  too  close  scrutiny.  It  is  scarcely 
conceivable  that  such  wild  statements  could  pass  the  author's 
editorial  blue  pencil  unchallenged,  though  he  might  make  them 
during  a  clinical  lecture  in  the  endeavor  to  enforce  an  important 
lesson.  And  after  all  the  charm  of  this  series  of  publications  (and 
it  is  great)  lies  in  this  very  fact,  that  a  great  teacher  is  by  this 
means  constantly  enforcing  very  important  clinical  lessons.  The 
reviewer,  with  many  other  readers,  at  home  and  abroad,  learns 
much  from  ]\Iurpliy's  clinics,  and  is  duly  grateful;  but  he  takes 
some  of  the  statements  "cum  grano  salis."  A.  P.  C.  A. 


Lippincott's  New  Medical  Dictionary:  A  Vocabulary  of 
THE  Terms  Used  in  ]Medicine,  Dentistry,  Veterinary 
Medicine  and  the  Allied  Sciences,  With  Their  Pronunci- 
ation, Etymology  and  Signification,  Including  Much 
Collateral  Information  of  a  Descriptive  and  Encyclopedic 
Character.  By  Henry  W.  Cattell,  A.M.,  M.D.,  Editor  of 
Iniernational  Clinics.  Second  edition.  Pp.  1108.  Philadelphia 
and  London:    J.  B.  Lippincott  Company,  1911. 

The  first  edition  of  this  work  was  reprinted  and  now  appears 
in  its  second  edition  within  a  year,  thus  giving  good  evidence  of 
the  value  of  the  work  and  the  appreciation  of  it  by  the  public. 
It  may  not  be  generally  known  that  this  was  the  first  medical 
dictionary  to  contain  veterinary  as  well  as  medical  terms;  and  the 
first  to  use  capital  and  small  letters,  making  it  a  guide  to  capitaliz- 
ation. It  was  also  the  first  to  indicate  the  B.  N.  A.  terms  and  the 
drugs  that  are  official  in  the  Pharmacopoeia. 
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In  the  prrseiit  edition,  over  five  tlionsand  additions  and  elian^es 
have  been  made,  seventy-one  new  illnstrations  have  l)een  added, 
a  nnniber  of  old  ones  liave  been  withdrawn,  and  five  hundred 
new  words,  whieh  appear  for  the  first  time  in  a  dictionary,  have 
been  inserted.  The  work  is  unusually  complete  and  compreliensive, 
without  being  bulky.  The  definitions  are  elear  and  concise  and, 
where  necessary,  are  appropriately  illustrated.  The  book  is  printed 
on  good  paper,  bound  in  flexible  leather,  and  has  a  thtnnb-index. 
It  is  in  every  ])articular  to  be  reconnncnded  as  a  valuable  book 
of  reference  for  students  and  ])ractitioners.  1\  II.  K. 


A  IManial  of  Gynecology.  Bv  Thomas  Watts  Eden,  INI.D., 
CM.  Edin.,  F.R.r.P.  Lond.;  F.K.C.S.  Edin.,  Obstetric  Physician 
with  Charge  of  Out-patients,  and  Lecturer  on  Midwifery  and 
Gynecology,  Charing  Gross  Hospital,  etc.  Pp.  ()32;  272  illus- 
trations.    Philadelphia:  P.  Blakiston's  Son  &  Company,  1911. 

The  author  states  that  he  has  written  this  manual  to  provide 
for  students  and  general  i)ractitioners  a  complete  but  not  an 
exhaustive  account  of  the  diseases  of  women  in  their  pathological 
and  clinical  aspects.  This  object  he  has  attained  with  remarkable 
success. 

The  anatomy  and  physiology  of  the  female  pelvic  organs  occui)ies 
the  first  portion  of  the  book.  The  uterus  at  different  periods  of 
life  is  concisely  and  clearly  described.  The  ovary  and  its  various 
tissues  and  the  parovarium,  receive  adequate  description,  and 
our  knowledge  concerning  ovulation  and  the  internal  secretion 
of  the  ovary  is  concisely  stated.  An  exact  description  of 
menstruation  and  the  menopause  concludes  Part  I. 

In  Part  II,  the  author  describes  methods  of  examination.  He 
employs  most  often  Ferguson's  and  Sims'  specula.  Although  the 
dangers  which  attend  the  use  of  the  sound  are  described,  it  is 
evifiently  employed  by  the  author,  and  illustrations  are  given  which 
show  its  application,  guided  by  touch  and  not  by  sight.  Many 
American  gynecologists  would  hesitate  to  use  the  sound  in  this 
manner,  and  it  is  probably  the  least  employed  of  all  gynecological 
instruments  at  present  in  America. 

Certain  prominent  gynecological  symptoms  next  receive  atten- 
tion. The  various  discharges  from  the  genital  organs  are  concisely 
described  and  also  the  different  sorts  of  pain  referred  to  this  region. 
Disturbance  of  micturition,  and  the  causes  producing  sterility,  are 
also  treated. 

In  considering  disorders  of  menstruation,  he  classifies  amenorrhea 
as  primary  anfl  secondary,  regarding  the  first  as  usually  a  symptom 
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of  imperforate  liymen  or  atresia;  and  secondary  amenorrhea  as 
a  symptom  and  not  a  disease. 

Dysmenorrhea  he  classifies  as  spasmodic  or  congestive,  and 
describes  intermenstrual  pain  as  an  added  complication.  In  severe 
cases  of  spasmodic  dysmenorrhea,  when  all  else  has  failed,  if  oper- 
ation is  to  be  performed  he  would  j)refer  to  remove  the  uterus, 
leaving  the  ovaries.  Congestive  dysmenorrhea  he  considers  a 
symptom  of  pelvic  disease. 

The  author  devotes  considerable  space  to  morbid  conditions 
of  the  uterus,  beginning  with  displacements.  He  would  address 
treatment,  in  anteflexions,  not  to  the  correction  of  the  abnormal 
uterine  angle,  but  to  the  alleviation  of  the  causal  conditions  when 
practicable.  In  backward  displacements  the  uterine  sound  again 
figures  as  an  instrument  to  be  employed  for  replacing  the  uterus. 
Eden  evidently  does  not  practice  manual  replacement  in  the  knee- 
chest  posture,  which  we  have  found  the  most  valuable  of  all 
methods.  The  Hodge  and  Albert  Smith  pessary  are  described 
and  their  uses  illustrated.  Prolapse  is  treated  at  considerable  length, 
and  various  pessaries  are  discussed. 

Endometritis  receives  an  extended  description.  The  acute  form 
of  exfoliative  endometritis  he  believes  to  depend  upon  systemic 
infection,  the  local  condition  not  requiring  treatment.  The  chronic 
form  he  believes  to  be  practically  incurable.  Under  the  head  of 
fibrosis  uteri  he  describes  chronic  metritis.  In  cases  which  resist 
general  treatment  he  would  remove  the  uterus,  saving  the  ovaries 
if  healthy. 

The  author  gives  an  excellent  account  of  fibroid  tumors  of  the 
uterus,  the  changes  which  sometimes  develop  in  them,  and  the 
part  which  they  play  as  a  complication  of  pregnancy.  He  recognizes 
that  not  all  fibroids  require  treatment,  but  believes  that  surgical 
treatment  should  not  be  delayed  when  the  tumor  is  increasing 
rapidly  in  size,  and  is  accompanied  by  pain;  when  the  fibroid 
which  has  been  quiescent  becomes  troublesome  in  any  way  after 
the  menopause;  and  when  palliative  treatment  fails  to  control 
bleeding  and  there  is  advancing  anemia.  Hysterectomy  with  con- 
servation of  the  ovaries  when  healthy,  he  believes,  will  be  found 
most  generally  useful. 

Malignant  growths  of  the  uterus  are  fully  described.  He  advises 
the  radical  operation  whenever  there  appears  a  reasonable  hope 
of  the  possibility  of  its  performance.  Even  though  recurrence 
should  follow  radical  operation,  he  believes  life  may  be  prolonged, 
and  the  recurrent  disease  may  be  much  less  distressing. 

Under  the  head  of  sarcoma  of  the  uterus,  chorion  epithelioma 
is  described. 

Under  morbid  conditions  of  the  ovaries  Eden  regards  ovarian 
neuralgia  as  a  neurosis  not  dependent  on  structural  changes.     Dis- 
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placeineiits  i>f  the  (uaries,  wlicii  tlu'v  cniisc  pain  and  Histross,  may 
usually  he  cured  l)\'  operation. 

The  author  (les{Til)es  and  fully  illustrates  the  \arious  forms  of 
ovarian  eyst,  and  also  cancer  of  the  ovary.  He  j)la(es  ovarian 
sarcoma  under  the  head  of  connective-tissue  tumors. 

Tubal  pregnancy  is  described  as  a  morbid  condition  of  the 
Falloj)ian  tubes,  in  a  section  devoted  to  inflammatory  diseases, 
ne\v(;ro\vths,  and  congenital  abnormalities  of  the  tubes.  Tuber- 
culous pyosalpinx  and  hematosalpinx  are  included  under  inflam- 
mation of  the  tubes  and  ovaries. 

In  gonorrheal  infection  Eden  has  obtained  good  results  by  the 
use  of  the  vaccine  in  large  doses,  from  100,000,000  to  500,000.000 
organisms  injected  once  a  week  under  the  skin  of  the  arm  or  thigh. 

In  dealing  with  tuberculous  infection  of  the  pelvic  viscera  he  holds 
that  radical  operation  should  not  be  performed  unless  pus  is  present, 
if  tuberculous  peritonitis  is  found.  When  the  disease  is  limited  to 
the  pelvic  organs  radical  operation  is  indicated. 

In  the  treatment  of  ectopic  gestation  he  recommends  removal  of 
the  gravid  tube  or  ovary  without  delay  by  abdominal  section, 
if  a  diagnosis  can  be  made  before  rupture. 

Diseases  of  the  vagina,  vulva,  and  urethra,  are  clearly  described 
with  abundant  illustrations.  Malformations  of  the  vagina  and 
uterus  are  briefly  considered. 

The  concluding  section  of  the  work  is  a  description  of  the  tech- 
nique of  the  various  operative  procedures.  In  preparing  patients 
for  operation,  Eden  emi)hasizes  that  attention  should  be  given  to 
the  condition  of  the  mouth.  Carious  or  suppurating  teeth  should 
be  removed,  and  the  mouth  disinfected  as  thoroughly  as  possible. 
The  presence  of  menstruation  does  not,  he  believes,  in  any  way 
complicate  operative  procedures,  or  prejudice  convalescence,  and 
it  is  unnecessary  to  postpone  operation  on  this  account. 

In  performing  Wertheim's  operation,  Eden  has  modified  Wert- 
heim's  vaginal  clamp  to  secure  a  better  grasp  of  the  tissues 
throughout  the  entire  length  of  the  clamp.  The  advantages  and 
disadvantages  of  the  vaginal  method  are  clearly  stated,  and  the 
operation  is  illustrated,  ^'entrofixation  is  advised  in  backward 
displacements  of  the  uterus,  and  shortening  of  the  round  ligaments 
by  the  Alexander-Adams'  method  is  practised  where  the  ligaments 
are  strong  enough  to  warrant  their  employment.  It  is  thought 
that  a  preliminary  six  weeks'  course  of  massage  and  physical 
exercises  for  strengthening  the  abdominal  wall  may  improve  the 
results  in  the  various  suspensory  operations. 

The  book  concludes  with  a  section  devoted  to  the  after-treatment 
of  major  operations  and  a  brief  section  on  therapeutic  notes. 

While  this  work  will  not  give  to  the  reader  a  minute  and  exhaus- 
tive discussion  of  so  large  a  subject,  it  presents  in  convenient 
compass  a  clear  and  concise  description  of  modern  gynecology. 
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It  will  he  found  csi^ccially  useful  as  a  hand-book  for  the  practitioner, 
who  can  reachly  secure  the  practical  points  in  a  given  case  and  decide 
upon  its  treatment.  It  will  be  useful  to  the  specialist  as  a  concise 
summary  of  modern  methods.  The  illustrations  are  clear  and 
largely  original.  E.  P.  D. 


A  Pocket  Medical  Formulary.  By  E.  Qi  in  Thornton,  ]\I.D., 
Assistant  Professor  of  INIateria  JNIedica  in  the  Jefferson  Medical 
College,  Philadeli)hia.  Tenth  edition.  Pp.  288;  containing 
over  2000  prescriptions.  Philadelphia  and  New  York:  Lea  & 
Febiger,  1912. 

That  the  cry  of  the  therapeutic  nihilists  goes  largely  unheeded 
by  the  general  practitioner  is  shown  by  the  recent  appearance  of 
the  tenth  edition  of  the  Pocket  Medicnl  Formvlary.  This  eminently 
useful  little  volume,  bound  in  flexil)le  leather,  and  of  a  size  suit- 
al)le  for  the  pocket,  is  arranged  so  as  to  be  available  for  instant 
reference. 

It  begins  with  comparati\e  tallies  of  apothecaries'  weights  and 
measures  and  the  metric  system,  following  this  are  given  the 
im])ortant  incompatibilities,  poisons  and  their  antidotes,  and  a 
comprehensive  alphabetical  list  of  drugs  and  their  doses. 

The  bulk  of  the  book  comprises  a  surprisingly  complete  list  of 
diseases  and  important  symptoms,  alphabetically  arranged,  under 
each  of  which  are  given  the  prescriptions  and  other  methods  of 
treatment  best  adapted  to  the  management  of  the  condition  in 
question.  In  every  instance  the  suggestions  as  to  treatment 
embody  that  which  is  best  and  most  scientific  in  modern  thera- 
peutics. The  formulae  furnished  are  for  the  most  part  models  of 
simple,  careful  prescription  writing,  and  contain  only  drugs  that  are 
official  in  the  several  })harmacopcrias  or  have  been  tested  and 
approved  by  the  Council  of  Pharmacy  and  Chemistry.  The  value 
of  each  formula  is  decidedly  enhanced  by  giving  under  it  the 
indications  for  its  use.  It  is  gratifying  to  find  that  the  "shot-gun" 
])rescription  is  noticeably  absent,  and  that  proprietary  remedies 
find  no  place  in  the  book. 

That  this  new  edition  is  truly  up  to  date  is  evident  when  we 
find  salvarsan  and  its  administration  discussed  under  syphilis; 
staphylococcus  vaccine  mentioned  as  an  important  method  of 
treating  abscesses,  furunculosis,  and  acne;  antistreptococcic  serum 
advised  in  pyemia;  and  human  blood  serum  recommended  in  the 
treatment  of  hemorrhage  and  purpura. 

A.  book  such  as  the  Fornudarij  must  of  necessity  have  certain 
limitations  and  will  ])erhaps  call  forth  unfavorable  comment  from 
those  who  are  opposed  to  furnishing  practitioners  and  students 
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with  stock  pri'scriptions.  Nevertheless,  it  has  its  field  of  usefulness, 
since  it  aiVords,  not  to  the  yonn<,'er  elinieian  alf)ne,  hut  also  to  his 
more  experienced  coUeamie,  a  ready  means  of  acquiring'  reliahle. 
safe,  and  legitimate  therapeutics.  Moreover,  it  is  not  too  mucii  to 
assert  that  tiie  more  general  use  of  a  book  of  this  kind  would 
aid  many  a  practitioner  to  do  his  own  prescribing  and,  as  a  eon- 
sequence,  would  materially  lessen  the  hold  whicii  the  detail  man 
with  his  proj)rietary  remedies  has  today  upon  the  profession. 

G.  M.  1'. 


A  Handbook  of  Medical  Diagnosis  for  the  Use  of  I'kac- 
TiTioNERs  and  Students.  By  J.  C.  Wilson,  AM.,  M.I)., 
Professor  of  the  Practice  of  Medicine  and  Clinical  Medicine 
in  the  Jefferson  Medical  College,  and  Physician  to  its  Hospital. 
Third  edition,  1438  pages,  418  illustrations,  and  14  full-j)age 
plates.  Philadelphia  and  London:  J.  B.  Lij^jpincott  Company, 
1911. 

The  first  edition  of  this  work  was  published  in  1009.  It  appeared 
in  its  second  edition,  with  minor  changes  and  a  few  additions,  in 
1910;  and  is  now  presented  in  its  third  edition,  after  a  complete 
and  thorough  revision.  The  advances  in  the  subject  of  clinical 
medicine  have  been  so  rapid  along  certain  lines  during  the  last 
few  years  that  frequent  and  often  extensive  revisions  of  works 
on  this  subject  are  necessary,  in  order  to  keep  abreast  of  the 
best  thought  of  the  times. 

The  subject  matter  is  divided  into  four  parts:  (1)  Medical  diag- 
nosis in  general;  (2)  the  methods  and  their  immediate  results; 
(3)  symptoms  and  signs;  (4)  the  clinical  applications.  This  arrange- 
ment has  been  chosen  with  a  twofold  purpose:  That  "within  the 
compass  of  a  single  book,  clinical  phenomena,  on  the  one  hand, 
and,  on  the  other,  those  complexes  of  clinical  phenomena  that 
constitute  diseases,  are  brought  into  correlation  in  such  a  manner 
that  the  practitioner  who  seeks  information  upon  an  obscure  case 
may  at  once  turn  to  the  discussion  of  the  methods  available  to  clear 
it  up;  and  the  student  may  find  the  definite  clinical  applications 
of  the  same  methods  and  their  results  in  descriptive  medicine." 
The  work  really  combines  the  essentials  of  medical  topography, 
physical  diagnosis,  clinical  pathology,  and  the  practice  of  medicine. 
Treatment  is,  of  course,  entirely  omitted. 

In  these  days  of  multiple  publication,  the  advisability  of  combin- 
ing in  one  volume  so  many  different  but  allied  subjects  may  be 
rightly  questioned.  In  such  an  attempt  not  only  is  each  subject 
apt  to  suffer  in  some  of  its  essential  details,  but  there  is  bound 
to  be  considerable  repetition.  Be  that  as  it  may,  the  present 
work  fulfills  its  mission,  and  should  serve  as  a  valuable  book  of 
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reference  for  both  student  and  practitioner.  The  arrangement 
of  the  individual  parts  of  the  book  is  good,  although  at  times  the 
subdivision  of  the  subject  matter  is  a  httle  bewildering.  This  is 
particularly  true  of  the  section  on  symptoms  and  signs.  In  the 
efi'ort  to  avoid  the  discussion  of  moot  and  unsettled  questions,  the 
author  might  be  accused  of  not  having  included  some  of  the  more 
recent  theories  and  advances  in  the  subject,  that  are  apparently 
well  worked  out.  This,  however,  is  probably  a  safe  failing  in  these 
days  of  nipul  progress,  and  adds  nnicli  to  the  practical  value  of 
the  work.  1'he  free  use  of  the  metric  system  is  to  be  commended, 
especially  as  its  universal  adoption  is  being  urged  in  medical  schools. 

The  illustrations  are  fairly  numerous  and,  Avith  some  fcAv  excep- 
tions, good.  The  plates  are  unusually  good,  especially  those  of 
the  blood,  malarial  parasites,  and  vaccination.  The  index  is  full 
and  complete,  and  makes  reference  to  the  many  and  varied  subjects 
easy. 

With  these  few  criticisms,  the  work  is  reasonably  complete, 
up-to-date,  practical,  and  a  valuable  addition  to  our  works  on 
medical  diagnosis.  F,  H.  K. 


Manual  of  the  Diseases  of  the  Eye  for  Students  and  General 
Practitioners.  By  Charles  H.  May,  M.D.,  Chief  of  Clinic 
and  Instructor  in  Ophthalmology,  College  of  Physicians  and 
Surgeons,  IMedical  Department,  Columbia  UniA'ersity,  New 
York,  1890  to  1903;  Attending  Ophthalmic  Surgeon  to  the  Mt. 
Sinai  Hospital,  New  York,  etc.  Seventh  edition;  pp.  407;  3G2 
illustrations,  with  62  colored  figures.  New  York :  William  Wood 
&Co.,  1911. 

Of  this  book  there  have  been  six  American  editions  since  1900; 
three  British,  two  each  of  German,  Italian,  French,  and  Dutch 
translations,  three  Spanish,  and  one  Japanese.  This  is  surely  a 
remarkable  record.  Such  a  book  is  interesting  from  that  fact 
alone,  and  challenges  study,  if  only  to  discover  the  reasons  for 
such  extraordinary  success;  of  these  reasons,  two  are  of  special 
moment — the  numerous  and  excellent  illustrations,  which  almost 
give  it  the  place  of  a  special  atlas,  and  secondly,  the  circumstance 
that  the  author  has  selected  wisely  and  tells  what  he  has  to  say 
in  clear  language.  It  is  not  making  an  extravagant  claim  to 
assert  that  modern  ophthalmology,  so  far  as  this  can  be  done  in  a 
limited  number  of  pages,  is  set  forth  in  this  small  volume.  The 
book  has  kept  pace  with  the  newer  developments  of  the  subject 
without  becoming  unduly  large,  and  thus  losing  its  original  purpose 
as  a  concise  manual.  The  book  deserves  the  success  it  has  gained 
in  its  competition  with  numerous  works  having  a  similar  form  and 
purpose  in  the  ophthalmic  literature  of  the  principal  nations  of  the 
world.  T.  B.  S. 
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F.H.(M'..  F.U.C.S.,  n.^.,  I. M.S..  I'n.tVssor  of  ratlioloKs . 
Medical  ("ollege,  Calcutta.  Pp.  -:><>;  H>  illustrations  and  12 
tables.    London:  Oxford  Tiiiversity  Press,  11)11. 

ALTlioi'Ciii  this  hook  apijcarcd  at  a  time  when  cholera  was  par- 
ticularly active,  the  coincidence  was  purely  accidental,  for  it  was 
planned  and  commenced  three  years  ago.  The  work  consists  of  an 
eti'ort  to  combine  the  "accumulated  knowledge  and  experience  of 
the  last  century  with  the  system  of  treatment  based  on  the  writer's 
researches  on  the  blood  and  circulatory  changes  in  cholera  which 
have  recently  resulted  in  a  very  great  reduction  of  the  death  rate 
among  cases  treated  in  Calcutta  and  elsewhere  in  India."  The 
author  has  made  an  extended  study  of  the  disease,  and  has  carefully 
gone  over  the  literature.  The  historical  sketch,  making  uj)  the  first 
chapter,  is  particularly  interesting,  and  is  much  simi)liHed  by  a 
series  of  maps  showing  the  paths  of  extension  of  the  variou* 
epidemics.  In  this  chapter  also  the  author  traces  clearly  the 
conditions  in  each  ei)idemic,  which  finally  led  up  to  the  discovery 
of  the  causative  agent  of  the  disease  and  its  main  characteristics. 
Of  particular  interest  are  the  discussions  on  uremia  in  Chapter 
l\,  blood  changes,  in  Chapter  V,  and  their  bearing  on  prognosis 
and  treatment,  and  the  whole  of  Chapter  VI  on  treatment.  The 
latter,  occupying  about  75  pages,  is  of  interest  from  an  historical 
standpoint,  but  particularly  so  because  of  the  modern  conception  of 
the  subject.  Considerable  space  has  been  devoted  to  a  discussion 
of  the  use  of  intravenous  injections  of  hypertonic  saline  solution,  a 
method  of  treatment  original  with  the  author  and  one  followed  l)y 
a  mortality  considerably  lower  than  that  of  any  other  method  so 
far  proposed. 

The  entire  subject  is  well  covered  in  a  most  interesting  and 
readable  book.  The  inclusion  in  the  book  of  a  list  of  the  more 
important  works  on  cholera  adds  considerably  to  the  value  of  the 
book  to  any  one  making  a  study  of  cholera  from  any  standjjoint. 

F.  II.   K. 


Text-book  of  Ophthalmology.  By  Dii.  Eunst  Fuchs,  Professor 
of  Ophthalmology  in  the  University  of  Vienna.  Authorized 
Translation  from  the  twelfth  revised  and  greatly  enlarged  (ierman 
edition,  with  numerous  additions  by  Alkxanmjeu  Duane,  M.D., 
Surgeon,  Ophthalmic  and  Aural  Institute,  New  York.  Fourth 
edition.  Pp.  989;  441  illustrations.  Philadelphia  and  Lc.iidoii: 
J.  B.  Lip])incott  Company,  1911. 

As  F\ich's  Ophthalmology  is  about  as  well  known  to  students 
of  that  specialty  as  Gra\  's  Anaiumy  is  to  the  general  profession. 
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the  reviewer  eau  only  ])()iut  out  some  salient  features  in  which  the 
successive  editions  as  they  appear  difi'cr  from  their  predecessors. 
That  a  treatise  upon  ophthalmology  should  pass  through  twelve 
editions  in  a  little  more  than  twenty  years  in  the  language  in  w  hich 
it  was  written,  not  to  mention  the  various  translations,  is  unique 
in  the  history  of  ophthalmic  literature,  and  indicates  most  pointedly 
what  manner  of  impression  the  work  has  made.  Among  the 
qualities  which  have  made  the  work  so  deservedly  popular,  three 
are  preeminent:  Judicious  selection,  clearness  of  presentation,  and 
sanity  of  judgment.  These  are  the  triad  of  qualities,  in  truth,  upon 
which  excellence  of  every  scientific  treatise  is  primarily  based. 
While  clearness  has  not  always  been  a  characteristic  of  German 
writers,  this  quality  has  been  present  in  the  original  from  the  first, 
and  one  of  the  great  merits  of  the  English  translator  is  that  he  has 
been  able  to  reproduce  the  same  in  English. 

Among  the  important  new  additions  to  the  work  is  an  intro- 
duction of  SLxty-seven  pages  which  deals  with  the  general  physi- 
ology, pathology,  and  therapeutics  of  the  eye — all  set  forth  with 
a  lucidity  which  is  so  often  wanting  in  the  usual  presentation  of 
certain  of  these  important  topics.  While  in  an  earlier  German 
edition  (the  fourth)  the  important  subjects  of  disturbances  of 
motility,  and  anomalies  of  refraction  and  accommodation  were 
given  one  hundred  and  twenty-six  pages,  the  present  edition  devotes 
one  hundred  and  sixty-seven  larger  and  more  closely  printed  pages 
to  the  same  subjects.  It  is  these  two  chapters  that  the  translator 
has  annotated  most  largely,  as  indeed  might  be  expected  from  the 
successful  attention  which  Dr.  Duane  has  for  a  long  time  been 
devoting  to  these  cardinal  divisions  of  ophthalmology.  As  in 
previous  editions  the  translator's  notes  are  enclosed  in  brackets 
leaving  the  author's  text  undisturbed.  No  mention  appears  to  be 
made  in  the  original  text  of  certain  of  the  newer  developments  of 
ophthalmology,  such  as  the  indications  of  arteriosclerosis  in  the 
retinal  vessels,  Lagrange's  operation  in  glaucoma,  Smith's  extrac- 
tion in  the  capsule,  the  therapeutic  use  of  salvarsan,  Tscherning's 
hypothesis  of  accommodation,  etc.  These  are  all  briefly  referred 
to  in  the  translator's  notes.  In  the  preface  to  the  first  German 
edition  the  author  insists  upon  the  far  greater  importance  from  a 
practical  point  of  view^  of  the  diseases  of  the  anterior  portion  of 
the  eye,  like  his  illustrious  predecessor  Arlt.  He  accordingly 
devotes  comparatively  little  attention  to  the  affections  of  the 
deeper  structures,  choroid,  retina,  and  optic  nerve.  In  the  original 
preface  this  is  justified  largely  on  account  of  the  little  success  from 
therapeutics. 

The  work  from  a  physical  standpoint  has  about  reached  its 
limit.  If  further  editions  are  to  be  made  it  will  probably  have  to 
appear  in  two  volumes.  The  mechanical  execution  is  good.  The 
illustrations  add  much  to  the  text.  Some  of  the  colored  plates, 
however,  might  be  improved.  T.  B.  S. 
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Practical  Lessons  in  Xlusinc.  F,;vkii  Xuiisixc;:  Desioxed  for 
THE  Use  of  Professional  and  (niiKii  Xlilses,  and  Especially 
AS  A  Text-book  for  Nurses  in  Tralmxg.  By  J.  C.  VVilsox, 
A.M.,  M.D.  Visitinfj;  Physician  to  the  Hospital  of  the  JefTerson 
ISIedical  College  and  the  Pennsylvania  Hospital;  Professor  of  the 
Practice  of  Medicine  and  of  Clinical  Medicine  in  the  Jefferson 
^ledical  Collcfje.  Philadelpiiia.  Sixth  edition;  pp.  259;  28  illus- 
trations.    Philadelphia:  J.  B.  Lii)pincott  Company,  1911. 

This  book  contains  seven  chapters  dealinp:  with  fever  nursiiifi; 
in  general;  the  continued  fevers;  the  periodical  fevers;  the  eruptive 
fevers;  and  fevers  with  marked  local  manifestations. 

The  fact  that  the  book  has  lived  since  1887,  and  has  gone 
through  six  editions,  shows  plainly  enough  that  it  possesses  un- 
usual value.  ^Yhile  designed  for  the  use  of  nurses,  it  is  one  of  the 
few  books  on  nursing  that  is  of  e'lmal  value  to  both  nurse  and 
physician.  The  instruction  covers  that  part  of  the  successful  treat- 
ment of  fevers  that  is  so  often  vague  in  the  physician's  mind — the 
exact  details  of  proper  nursing.  The  book  should  be  of  particular 
value  to  those  physicians  who  are  not  always  so  fortunate  as  to 
have  properly  trained  nurses  on  whom  to  depend,  and  who  must, 
therefore,  bear  the  burden  of  both  nurse  and  physician.  From 
beginning  to  end  the  book  is  well  written,  interesting,  and  valuable. 

W.  G.  T. 


Handbuch  der  Gesamten  Medizinischen  Anwendungen  der 
Elektrizitat  Einschliesslich  der  Hontgenleiire.  By  Prof. 
Dr.  MED.  H.  Boruttau,  Prof.  Dr.  med.  L.  Mann,  Prof.  Dr. 
MED.  M.  Le\-y-Dorn,  and  Prof.  Dr.  med.  P.  Krause.  Second 
volume,  first  half;  pp.  409;  15  illustrations.  Leipzig:  Dr.  Werner 
Klinkhardt,  1911. 

This  is  the  first  half  of  the  second  volume  of  this  monumental 
work.  The  first  volume  w^as  reviewed  in  a  previous  issue.  The 
appearance  of  this  work  has  been  delayed  somewhat  because  it 
was  found  that  it  w'ould  be  necessary  to  divide  it  in  two  parts. 
The  first,  which  is  here  reviewed,  consists  only  of  the  diagnostic 
points  of  the  dift'erent  nervous  diseases,  and  the  second,  which  is 
to  appear  shortly,  will  consist  of  the  therapeutic  application  of 
electricity  to  these  diseases.  A  third  volume  is  to  appear  in  the 
course  of  time. 

It  is  impossible  to  review  minutely  a  book  of  this  kind.  Suffice 
it  to  say  that  it  is  by  all  means  the  best  exposition  of  electricity  in 
medicine  ever  published,  and  is  a  W(jrk  such  as  it  is  only  possible 
to  have  been  written  by  German  authors.  T.  H.  W. 
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A  Manual  of  Nursing.  By  Margaret  Frances  Donaiioe, 
Formerly  Superintendent  of  Nurses,  and  Principal  of  Training 
School,  rhila(lcli)liia  General  Hospital.  Pp.  4S9;  52  illustrations. 
New  York  and  London:    I).  Appleton  &  (\). 

In  a  manual  of  nursing  it  is  always  difficult  to  decide  just  where 
the  line  .shall  be  drawn  between  the  knowledge  necessary  for  the 
mn-se  and  that  ])roi)erly  in  the  ])rovince  of  the  physician.  The  two 
fields  necessarily  overlap  widely,  and  in  order  that  the  best  work 
may  be  done  by  either  physician  or  nurse,  each  must  have  con- 
siderable general  knowledge  of  the  province  of  the  other. 

The  manual  before  us  is  designed  for  the  needs  of  the  nurse  in 
training.  The  instruction  on  all  matters  pertaining  strictly  to 
nursing  is  clear,  concise,  and  accurate.  The  methods  are  excel- 
lent, the  directions  easily  followed. 

The  instruction  on  matters  overlapping  the  province  of  the  physi- 
cian would  be  open  to  criticism  in  places  for  vagueness  and  inac- 
curacies were  this  a  manual  intended  for  the  instruction  of  medical 
students.  For  the  needs  of  the  pupil  nurse,  however,  this  field  has 
been  covered  amply  and  in  general  wdth  commendable  accuracy. 

Among  the  many  subjects  considered  in  the  Manual  particular 
mention  should  be  made  of  the  chapters  on  the  duties  of  the  nurse 
in  a  hospital;  personal  care  of  the  patient;  food,  its  ingestion  and 
assimilation;  the  administration  of  medicines;  observation  of  symp- 
toms; the  theory  of  asepsis  and  antisepsis;  wounds;  bandaging; 
emergencies;  venereal  diseases  in  women  and  children;  care  of  the 
eye,  ear,  nose,  and  throat;  nursing  typhoid  fever;  the  nursing  of  the 
insane,  and  of  contagious  diseases;  the  nursing  of  infants  and  young 
children;  the  gi^'ing  of  anesthetics,  and  operating  room  technique. 

As  is  usual  in  first  editions,  typographical  and  grammatical  errors 
have  in  places  been  overlooked.  These  do  not  detract  from  the 
value  of  the  book  as  a  whole,  and,  as  there  is  much  that  is  good  in 
the  book,  will  undoubtedlv  be  corrected  in  future  editions. 

W.  G.  T. 

Anomalie  Kinder.  Dr.  med.  L.  Scholz,  Direktor  der  Provinzial 
Irreh-  und  Idiotenanstalt  in  Kosten  (prov.  Posen).  Pp.  442. 
Berlin:     S.  Karger,  1912. 

This  is  an  excellent  presentation  of  the  developmental  and 
psychopathic  conditions  found  in  children.  The  author  has  had 
a  Avide  ex})erience  and  his  work,  therefore,  is  authoritative.  His 
method  of  treating  this  subject  is  original  and  his  di^■ision  of  psy- 
chopathic conditions  is  comprehensive  and  his  treatment  is  to  the 
point.  It  is  impossible  to  extensively  review  a  work  of  this  kind 
because  it  entails  so  much.  It  should  be  on  the  desk  of  everyone 
interested  in  the  diseases  of  children  and  the  training  of  them. 

T.  H.  W. 
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Human  Infection  with  Ascaris  Mystax. — Beisele  (Miinch.  mcd. 
Work.,  1911,  Iviii,  2'4d\)  reports  a  case  of  human  infection  with  Ascaris 
mystax,  the  common  rounrl  worm  of  the  dog  and  cat.  He  has  found 
records  of  only  10  similar  cases.  The  patient  was  a  child,  aged 
two  years.  During  an  attack  of  measles,  15  worms  were  expelled 
spontaneously  and  were  found  in  the  l)ed.  Calomel  and  santonin  were 
administered,  and  G2  more  worms  of  the  same  species,  together  with 
hundreds  of  Oxyuris  vermicularis,  were  of  expelled.  It  is  of  interest, 
as  showing  the  probable  source  of  infection,  that  two  cats  and  a  dog 
belonging  to  the  family  were  found  to  be  infected  with  A.scaris  mystax; 
following  treatment  of  the  animals,  enormous  masses  of  this  parasite 
were  obtained. 


Rigidity  of  Certain  Back  Muscles  as  a  Sign  of  Pleurisy  and  the 
Frequency  of  Serofibrinous  Pleurisies. — I-'elix  Ramond  (7^;///.  cf  nihn. 
Soc.  mrd.  d.  hop.  de  Paris,  1912,  No.  4,  134)  finds  that  if  the  back  of  a 
normal  individual  in  the  upright  position  be  examined,  in  the  lumbar 
region  under  the  twelfth  rib  on  either  side  of  the  median  line  is  found 
a  prominence  averaging  two  finger  breadths,  due  to  the  ileocostal  and 
long  dorsal  muscles.  In  patients  witli  pleurisy,  this  mass  contracts 
reflexly  to  immobilize  the  inflamerl  pleura  below,  just  as  abdominal 
muscles  contract  in  peritonitis,  the  muscles  of  the  neck  and  sj)ine  in 
meningitis,  or  the  peri-articular  nuisdes  in  arthritis.  Ramond  believes 
that  this  phenomenon  constitutes  a  valuable  sign  in  pleurisy.  On 
inspection,  the  muscles  seem  prominent.  On  palpation,  they  feel  hanh-r 
than  normally,  and  do  not  relax  with  cliange  to  a  lateral  position.    This 
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occurs  in  all  pleurisies,  appearing  before  any  other  sign,  persisting 
after  the  disappearance  of  effusion,  thus  possibly  helping  to  diagnos- 
ticate what  has  preceded.  If  it  is  found  bilaterally,  it  implies  bilateral 
inflammation,  especially  if  combined  with  dulncss.  Rigidity  of  these 
muscles  may,  however,  occur  in  cases  of  intercostal  neuralgia,  sciatica, 
pains  in  the  spine,  or  lordosis.  But,  on  the  whole,  having  eliminated 
such  reflex  spinal  contractions,  the  sign  in  obscure  cases  draws 
attention  to  the  possibility  of  pleural  inflammation,  and  thanks  to  it, 
Raymond  has  been  able  to  diagnosticate  many  pleurisies  otherwise 
unappreciable,  from  whicli  he  considers  this  lesion  probably  the  most 
frequent  intrathoracic  inflammation. 


Experimental  Pneumonia  by  Intrabronchial  Insufflation. — R.  V. 
Lamar  and  S.  J.  Meltzer  {Jour.  Exper.  Med.,  1912,  xv.  No.  2,  133), 
in  42  of  48  dogs  not  selected  or  prepared  in  any  manner,  have  pro- 
duced lobar  pneumonia  by  injecting  pneumococci  of  exalted  virulence 
into  the  lungs  through  a  catheter  or  stomach  tube  by  insufflation. 
Control  animals  were  all  negative.  Apparently  in  accordance  with  the 
quantity  of  culture  injected  the  disease  was  mild,  severe,  or  fatal. 
Clinically,  the  disease  was  characterized  by  fever  and  malaise  sub- 
siding in  a  few  days  without  crisis.  Pathologically  the  transition  from 
red  to  gray  hepatization  was  wanting.  Otherwise  the  anatomical  and 
bacteriological  findings  agreed  with  those  in  man  in  fibrinous  pneu- 
monia. Consolidation  occurred  quickly.  Seven  hourss  after  injection 
nearly  complete  consolidation  of  the  greater  part  of  one  lobe  was 
present.  The  exudate  consisted  mainly  of  well  preserved  leukocytes, 
a  few  red  corpuscles,  and  fibrin.  Pneumococci  were  seen  in  large 
numbers.  Phagocytes  were  not  numerous.  The  lymph  nodes  related 
to  the  consolidation  were  swollen,  soft,  and  moist.  By  the  fourth  day 
resolution  was  fairly  inaugurated,  proceeding  rapidly  but  not  uni- 
formly'-. By  two  weeks  the  lungs  w'ere  nearly  always  normal.  In  several 
instances,  however,  resolution  was  not  complete,  and  in  2,  organization 
was  extensive,  though  more  or  less  dependent  on  secondary  invasion. 
In  fatal  cases  one  lobe,  and  sometimes  two  or  three  were  consolidated. 
The  pleurse  contained  large  cjuantities  of  blood  and  fibrinopurulent 
exudate;  there  was  pericarditis  and  septicemia.  This  is  the  first 
unmistakable  experimental  evidence  of  intimate  etiological  relation- 
ship between  pneumococcus  and  lobar  pneumonia.  It  probably  is  due 
to  the  fact  that  the  injected  quantity  was  sufficient  to  obliterate  a 
group  of  bronchi,  and  thus  convert  their  lumina  and  corresponding 
alveoli  into  closed  cavities  containing  pneumococci  in  the  proximity 
to  lung  tissue.  In  other  words,  Lamar  and  Meltzer  conclude  that  the 
question  of  experimental  success  does  not  depend  so  much  on  the 
alteration  of  the  pow'er  of  resistance  of  the  invaded  individual  as  upon 
the  opportunity  offered  to  organism  for  intrenchment  in  invaded 
territory. 


Indiscriminate  Drug  Taking. — Alexander  Lambert  {New  York  Med. 
Jour.,  1912,  xcv.  No.  7,  313)  finds  that  the  danger  of  forming  the  habit 
of  continually  turning  to  some  drug  at  the  slightest  pain  in  the  en- 
deavor to  benumb  it,  instead  of  finding  out  what  causes  it  to  arise,  is  in 
reality  very  great.    For  example,  many  people  take  headache  powders 
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indiscriminately  without  a  proptM*  knowIcdj^M*  (if  the  uinlcilviii^  caiisr, 
which,  if  removed,  will  prevent  the  symjitom.  liisomiiiii  is  another 
factor  which  has  broujrht  about  a  widespread  use  of  dru^s.  l/oss  of 
sleep  is  not  injurious;  it  is  the  excited  con(lition  of  nn"nd  which  produces 
illness.  The  danj^cr  from  drup;  takini,'  is  the  disturbance  to  the  health 
that  such  an  indulj^^ence  produces,  as  well  as  the  diminished  mental 
power  followinjj.  Rheumatism  and  «out  are  terms  in  popular  use 
which  lead  to  drugging.  The  public  must  be  educated  to  the  fact  that 
many  aches  and  pains  are  due  to  neither,  and  that  the  only  chance 
for  thorough  recovery  is  through  accurate  and  careful  diagn(')sis,  with 
adequate  treatment  for  the  different  ailments,  conmionly  grouped 
under  those  names.  Another  prolific  source  of  revenue  for  the  maiui- 
facturers  of  "fake"  cures  is  the  large  number  of  people  who  imagine 
they  are  sulfcring  from  Bright's  disease.  It  will  take  many  years  to 
break  down  the  enormous  amount  of  ignorance  now  prevalent  concern- 
ing the  kidneys  and  their  functions.  Until  this  be  accomplished 
unlimited  drugging  will  continue.  The  crusade  against  tuberculosis 
has  had  one  very  good  result.  It  has  held  up  to  proper  condernnatit)n 
the  enormous  mass  of  "fake"  cures  gathered  together  and  doled  out  as 
panaceas.  The  widespread  knowledge  as  to  how  these  patients  should 
live,  and  what  they  should  avoid  has  saved  many  lives.  On  the  wliole, 
the  dangers  of  indiscriminate  drugging  may  be  summed  up  as  follows: 
The  drugs  involve  great  waste  since  they  are  used  in  enormous  quantities 
to  no  definite  purpose;  many  remedies  do  harm  in  that  they  actually 
injure  and  pervert  the  normal  processes  of  the  body. 

Chemotherapy  of  Malignant  Tumors  in  Experimental  Animals. — 
A.  V.  Wassermann,  D.  v.  Hansemann,  Fr.  Keyser,  and  M.  Wasser- 
MANN  (Berl.  klin.  Woch.,  1912,  xlix,  4)  have  made  an  extensive  experi- 
mental study  of  chemotherapy  of  malignant  tumors  in  mice.  At  the 
beginning  they  decided  to  discard  all  su})stances  having  a  destructive 
action  on  neoplasms  only  when  applied  locally,  for  two  reasons:  (1) 
The  tumor  cells  often  lie  in  inaccessible  places,  and  (2)  more  frequently, 
it  is  impossible  to  say  where  they  are.  They  sought,  therefore,  only 
such  substances  which,  when  injected  into  the  circulation,  are  auto- 
matically withdrawn  by  the  tumor  cells,  producing  death  of  the  latter, 
with  little  or  no  injury  to  the  normal  cells  of  the  body.  Immune  sera, 
true  cytolytic  sera  which  exliibit  a  destructive  action  on  tumor  cells 
alone,  have  not  been  produced.  The  one  suggestion  on  which  the}' 
proceeded  was  furnished  by  observations  of  Gosio  who  found  that 
sodium  selenide  and  telluride  are  reduced  by  living  cells.  The  authors 
used  these  salts  in  experiments  to  determine  whether  human  cancer 
cells  are  more  rapidly  destroyed  in  normal  sera  than  in  cancerous  sera, 
and  found  that  the  reduced  elements  were  deposited  in  the  tumor 
cells  only,  especially  about  the  cell  nuclei.  With  this  observation  they 
began  their  investigations  on  mice  suffering  with  malignant  neoplasms. 
In  no  case  was  an  animal  used  for  experimentation  until  its  tumor  had 
reached  the  size  of  a  small  cherry;  they  were  careful  to  avoid  ulcer- 
ating tumors,  in  which  spontaneous  cure  is  seen  at  times.  Local 
injections  of  sodium  selenide  and  telluride,  1  to  1000,  caused  softening 
of  the  tumor  which  eventually  acquired  the  characteristics  of  a  fluctu- 
ating][cyst.    The  cysts  were  found  to  contain  cell  detritus  and  tlie  two 
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elements,  selenium  and  tellurium.  The  mice  were  cured  by  this  pro- 
cedure. Now  the  authors  tried  intravenous  administration,  hut  the 
toxicity  of  the  preparation  was  so  much  greater  when  given  in  this 
way  that  they  were  unable  to  administer  enough  to  have  any  effect 
on  the  tumor.  It  was  therefore  necessary  to  try  various  compounds 
of  the  elements.  Since  fluorescein  and  its  derivatives  are  highly  diffus- 
ible, such  compounds  were  first  examined.  After  experimeting  with 
more  than  two  hundred  new  compounds,  they  finally  obtained  an 
eosin-selenium  preparation  which  proved  to  be  active.  A  mouse 
weighing  15  grams  can  take  2.5  milligrams  of  this  intravenously.  The 
preparation  is  very  unstable,  and  is  difficult  to  make  as  yet.  When 
given  to  a  cancerous  mouse,  the  course  of  events  is  as  follows:  From 
the  first  three  injections,  given  on  successive  days,  no  result  is  seen. 
On  the  fourth  day  the  tumor  feels  softer.  The  fourth  injection  is  given 
on  the  fifth  day  and  the  tumor  at  once  becomes  cystic  but  still  contains 
firm  masses  here  and  there.  The  fifth  injection  is  made  on  the  seventh 
day  and  is  followed  by  a  decrease  in  size  of  the  cyst  (absorption). 
The  sixth  and  last  injection,  made  on  the  ninth  day,  leaves  what  feels 
like  an  empty  sack.  A  seventh  or  eighth  injection  may  be  required  to 
produce  a  complete  cure.  Animals  treated  in  this  way  have  remained 
for  months  without  a  recurrence.  When  the  tumor  is  very  large  or 
the  action  of  the  drug  very  pronounced,  the  animals  may  die,  probably 
from  the  products  absorbed.  The  larger  the  tumor,  the  greater  is  the 
danger  of  death  from  absorption  of  toxic  substances.  If  the  least 
particle  of  tumor  tissue  remains  undestroyed,  a  recurrence  of  the  tumor 
will  be  noted  in  eight  to  fourteen  days.  Since  it  is '  mechanically 
impossible  to  give  more  than  eight  intravenous  injections  to  one 
mouse,  owing  to  the  smallness  of  the  veins  and  the  injury  produced  in 
them,  and  since  the  drug  is  inactive  when  given  by  mouth  or  subcu- 
taneously,  it  has  been  impossible  to  determine  whether  such  recurrences 
may  be  cured.  Four  strains  of  cancer  and  one  of  sarcoma  were  studied. 
The  authors  emphasize  the  fact  that  their  results  apply  only  to  the 
neoplasms  of  mice  and  are  therefore  of  theoretic  and  scientific  interest, 
but  that  no  conclusions  with  regard  to  the  treatment  of  cancer  and 
sarcoma  in  man  can  be  drawn  from  them.  The  experiments  were 
controlled  very  abundantly.  Histological  examinations  of  all  material 
were  made  by  v.  Hansemann. 


Action  of  Colloidal  Selenium  A  on  Cancerous  Glands. — Following 
the  experimental  work  of  AVassermann,  Thiroloix,  and  Laucien 
{Bull,  et  mem.  Soc.  med.  d.  hop.  de  Paris,  1912,  3  s.,  xxxiii,  197)  found  by 
pulverization  a  product  of  selenium  which  they  called  "Selenium  A." 
It  has  the  physicochemical  properties  of  ordinary  selenium,  was  a 
colloid  of  fine  suspension,  stable,  isotonic,  and  non-toxic  to  animals. 
They  injected  intravenously  4  to  8  c.c.  of  this  once  every  week  for  ten 
weeks  into  a  patient  with  a  painful,  ulcerated,  non-syphilitic  tumor  of 
the  tongue  accompanied  by  enlarged,  hard  submaxillary  glands.  Each 
injection  was  followed  by  chills,  and  a  temperature  of  39°  to  40° 
lasting  from  one  to  three  days.  No  other  untoward  symptoms  were 
noted.  After  the  first  injection  the  glands  seemed  to  decrease  in  size 
and  become  less  painful.  After  the  seventh,  the  submaxillary  gland 
suddenly  increased  in  size,  and  became  fluctuant.     Three  punctures 
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(>l)taiiu'(l  m-aily  20  c.c.  of  an  aseptic  lluid.  Aftt-r  tlic  last,  the  jiland 
had  almost  coinplrtt'ly  disappcaivfl.  CytoloRical  exaiiiiiiation  of  tin* 
ct'ntrifu^'rd  specimen  showed  amorplious  masses  around  which  were 
mononuclear  cells  and  rare  neutroi)hilic  leukocytes,  endothelial-like 
cells  with  vacuolated  protoplasm  and  pavement  cells.  Chemically  the 
litpiid  gave  a  positive  urobilin  test,  and  showed  selenimn  ai)paniitly 
fixed  in  the  cells.  From  this  case  Thiroloix  and  Laiicicn  heliexc  that 
selenium  can  be  easily  obtained  as  a  colloid  suitable  for  intra\('nous 
use,  that  it  only  effects  very  vascular  ej)itlielial  masses,  and  that  its 
action  is  cytolytic.  Finally,  that  though  this  may  be  of  theoretical 
important,  it  is  not  possible  to  deduce  from  this  observation  a  practical 
application. 


Urobilinuria  in  Pneumonia. — W.  Hildebrandt  (Zcit.  f.  hliu.  Med, 
1911,  Ixxiii,  1S9)  reports  a  study  of  urobilinuria  in  relation  to  the 
diagnosis  and  prognosis  of  pneumonia  and  to  the  interpretation  of 
icterus  in  the  course  of  pneumonia.  He  finds  that  a  pneumonia  is 
not  complicated  by  hepatic  disease  (parenchyniatous  hepatitis,  chronic 
passive  congestion,  or  bile  stasis)  when  the  urobilin  cur\e  is  only 
slightly  above  the  normal  at  the  beginning  of  the  disease,  high  during 
crisis,  with  a  rapid  fall  coincident  with  the  termination  of  resolution. 
Chronic  passive  congestion  is  dependant  entirely  upon  the  condition 
of  the  heart.  Bile  stasis,  causing  the  pleiochromic  icterus,  may  be 
confused  with  icterus  resulting  from  a  parenchymatous  hepatitis. 
Pleiochromic  icterus,  which  is  rarely  uncomplicated  by  hepatitis  of 
.some  degree,  is  concomitant  with  resolution,  and  is  attributable  to 
the  excess  of  blood  pigment  carried  to  the  liver  from  the  resolving 
pulmonary  exudate.  Parenchymatous  hepatitis,  on  the  other  hand, 
appears  on  the  urobilin  curve  at  a  time  when  signs  of  resolution  are 
lacking.  For  prognosis,  the  recognition  of  a  parenchymatous  liepatitis 
at  the  beginning  of  a  pneumonia  is  of  great  importance;  it  indicates  a 
severe  general  infection.  The  continuation  of  an  increased  urobilinuria 
after  the  resolution  is  completed  is  indicative  of  a  parenchymatous 
hepatitis  which  may  clear  up  on  prolonged  treatment  in  bed  or,  rarely, 
may  become  chronic.  In  pneumonia,  then,  Hildebrandt  believes  that 
the  beginning  and  end  of  resolution  may  be  determined  with  con- 
siderable accuracy  by  following  the  urobilin  curve.  In  obscure  cases 
(central  pneumonia)  the  urobilin  curve  may  be  of  great  aid.  It  is 
important,  of  course,  that  conclusions  be  based  on  daily  observations, 
not  on  isolated  findings. 

The  Rectal  Administration  of  Salvarsan.— S.  L.  Bargrow  (Bcrl. 
Idin.  Woch.,  1912,  xlix,  108)  has  used  salvarsan  in  suppositories  in 
cases  where  intravenous  or  intramuscular  administration  seemed 
inadvisable.  The  suppository  is  made  to  contain  0.1  to  0.2  gram 
salvarsan  and  0.01  gram  novocain.  A  suppository  is  given  at  two  to 
three-day  intervals  till  the  desired  amount  <if  the  drug  has  been  given. 
The  bowels  should  not  move  till  ten  to  fifteen  hours  have  ehii)se(l 
after  giving  the  suppository.  The  effect  of  the  drug  is  nianifi'st  in 
three  to  four  days  and  there  is  practically  no  reaction,  either  local  or 
general. 
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The  Surgical  Treatment  of  Hypertrophy  of  the  Thymus. — Olivier 
{Archiv.  gen  d.  Chir.,  1912,  vi,  138)  rejects  radiotherapy  in  these  cases. 
Tlie  only  preventive  and  curative  treatment  to  be  considered  is  the 
surgical.  Since  1896,  three  different  operations  have  been  practised; 
exothymopexy,  resection  of  the  manubrium  sterni,  and  thymec- 
tomy. Exothymopexy  consists  in  exposing  the  thymus  through  3 
longitudinal  incision  above  the  sternum,  opening  the  mediastinal  space 
in  its  irjjper  part,  catching  the  gland  and  its  capsule  with  a  forceps,  and 
after  drawing  it  out  as  far  as  possible,  fixing  it  by  sutures  to  the  supra- 
sternal fascia.  It  is  not  a  satisfactory  operation,  and  is  excluded. 
Resection  of  the  manubrium  sterni  is  done  to  increase  the  superior 
orifice  of  the  thorax  and  thus  to  relieve  compression,  but  as  a  means  of 
relief  of  the  condition,  is  rejected  absolutely  by  Olivier.  Thymectomy 
is  the  only  rational  treatment,  and  may  be  partial  or  total,  subcapsualr 
or  extracapsular.  The  operation  of  choice  is  what  Olivier  calls  the 
subcapsular,  subtotal  operation,  all  of  the  gland  that  can  be  seen  being 
removed.  General  anesthesia  with  chloroform  is  to  be  prefererd,  but  it 
is  to  be  administered  with  much  caution,  and  the  inhalation  is  to  be 
suspended  immediately  if  the  amplitude  of  the  pulse  or  respiration  begins 
to  diminish.  Two  points  are  insisted  on  in  the  preparation  of  the  infant. 
The  dressing  must  be  thoroughly  dry  and  the  field  of  operation  is  not 
to  be  washed  immediately  before  the  operation.  Otherwise  the  water 
will  cause  the  epidermic  cells  to  swell  and  the  tincture  of  iodine  will 
then  not  penetrate.  In  the  second  place,  the  excess  of  the  tincture  of 
iodine  should  be  removed  with  alcohol  to  avoid  vesication,  the  infant's 
skin  being  very  sensitive.  The  child  should  be  on  its  back  with  a  pillow 
under  the  shoulders,  to  make  the  field  of  operation  prominent.  The 
incision  should  be  longitudinal  and  median,  from  3  to  5  cm.  long,  end- 
ing below  from  1  to  5  cm.  below  the  upper  border  of  the  sternum.  The 
cutting  and  avoiding  of  the  various  structures  are  desrcibed  with  much 
detail.  ^Yhen  the  capsule  of  the  thymus  is  exposed  and  carefully 
opened,  one  lobe  of  the  gland  is  then  easily  separated  from  the  sur- 
rounding structures  and  brought  upward  from  its  location  behind  the 
upper  end  of  the  sternum.  A  catgut  ligature  is  applied  to  its  base  and 
the  lobe  removed.  The  other  lobe  is  then  removed  in  the  same  way. 
The  cavity  is  then  closed  by  suturing  the  subhyoid  muscles  in  the 
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median  line  and  approximating  the  sternomastoid  musrUs.  The  skin 
is  sutured  without  drainage.  Of  42  thyniectoniii's  coMected,  there  were 
27  cures  and  15  deaths,  or  a  mortahty  of  al)out  35  per  ceTit.  Tliyniee- 
tomy  in  itself,  without  drainage,  tracheotomy,  nor  removal  of  infected 
nodes,  has  no  operative  mortality. 


The  Employment  of  Iodine  Disinfection  m  the  Opened  Gastrointes- 
tinal Tract.^P.WR  (Zcntralbl.  f.  Chir.,  1912,  xxxix,  .'JSO)  reports  on  the 
results  which  he  has  obtained  with  Fritzsche's  method  of  using  iodine 
in  these  operations.  He  says  that  for  three  years,  in  all  cases  in  which 
he  opened  the  gastrointestinal  tract,  he  has  applied  tincture  of  iodine 
once  or  twice  to  the  mucous  surface,  although  he  has  during  this  time 
somewhat  altered  the  method.  The  necessity  for  frequent  performance 
of  transverse  resection  of  the  stomach  for  ulcer  at  the  lesser  curvature 
or  on  the  posterior  wall,  led  him  to  use  tincture  of  iodine  for  disinfection 
of  the  mucous  membrane.  It  is  often  difficult  to  close  the  short  cardiac 
portion  of  the  stomach  with  the  aid  of  the  usual  forceps.  He  has  fre- 
quently completed  the  axial  lines  of  sutures  of  the  cardiac  and  pyloric 
ends  without  a  sufficient  closure  of  the  former  by  the  forceps,  many 
times  employing  a  strip  of  gauze  to  close  it.  In  these  cases  he  has  coated 
the  mucous  surface  of  the  broad  gaping  stomach  with  tincutre  of  iodine. 
He  has  used  it  also  in  gastroenterostomies,  enteroanastomies,  and  all 
intestinal  resections.  When  there  is  a  thick  layer  of  mucus  on  the  gastric 
mucosa,  it  is  wiped  dry,  and  the  iodine  applied  vigorously.  In  the  large 
intestine  the  contents  are  also  carefully  wiped  away  with  pads  before 
applying  the  iodine.  The  color  of  the  iodine  disappears  gradually  from 
the  gastric  mucosa,  rather  more  quickly  than  from  that  of  the  intestinal 
mucosa.  It  might  be  supposed  that  the  iodine  would  produce  marked 
irritation  of  the  wound  margins  of  the  stomach  or  intestine,  and  that 
this  would  interfere  with  the  rapid  progress  of  the  healing  process. 
Payr  has  not  observed  any  bad  results  (increase  of  the  complications 
from  adhesions,  intoxication),  and  in  cases  in  which  the  abdomen  was 
opened  later  by  operation,  or  autopsy,  the  field  of  operation  was  faultless. 

Extirpation  of  the  Gasserian  Ganglion  under  Local  Anesthesia. — 
Krause  {Zentralhl.  f.  Chir.,  1912,  xxxix,  385)  reports  that  in  January 
of  this  year,  he  removed  the  Gasserian  ganglion  by  Braun's  method  of 
local  anesthesia  with  novokain-adrenaiin.  The  patient  was  a  woman, 
aged  seventy-two  years,  suffering  from  a  severe  arteriosclerosis  and  an 
uncompensated  heart-valve  lesion.  She  had  liad  all  the  peripheral 
branches  of  the  trigeminus  resected,  and  had  received  alcohol  injections 
without  relief.  Three  quarters  of  an  hour  before  the  beginning  of  the 
operation  by  Krause,  a  subcutaneous  injection  of  scopolamine  and 
pantopon  was  given.  Then  at  the  anterior  and  posterior  ends  of  the 
zygoma,  5  c.cm.  of  the  novokain  solution  was  injected  subcutaneously, 
and  the  same  quantity  subperiosteally  at  the  upper  and  lower  borders 
of  the  bone.  From  a  point  at  the  middle  of  the  upper  border  of  the 
zygoma,  the  whoie  region  of  the  temporal  osteoplastic  flap  was  injected 
subcutaneously  and  subperiosteally  with  about  5  c.cm.  of  the  solution. 
Further  there  was  injected  outward  from  the  mouth  in  all  directions, 
to  the  heighth  of  the  temporal  process  of  the  mandible,  two  syringefuls, 
one  containing  5  and  the  other  10  c.cm.     This  rendered  the  soft  tissues 
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and  bone  painless  in  the  ref^ion  of  the  temporal  fossa,  as  well  as  the 
third  branch  of  the  trijfeniinns.  Because  of  the  addition  of  the  adrenalin 
to  the  solution  injected,  the  bleeding;  was  very  slight.  The  l)eginning  of 
the  operation,  including  the  separation  of  the  dura  from  the  inner 
surface  of  the  temporal  bone  and  the  cutting  of  the  l)one,  were  carried 
out  without  any  evidence  of  pain.  The  patient  complained  slightly 
when  the  dura  was  being  separated  from  the  base  of  the  skull  with  small 
pads.  As  soon  as  the  middle  meningeal  artery  was  exposed,  2  c.cm  of 
the  solution  were  injected  forward,  backward  and  medialward,  into 
the  dura  and  as  far  as  possible  into  the  parenchyma  of  the  ganglion. 
Thus  the  dura,  the  ganglion  and  the  second  and  third  divisions  of  the 
nerve  were  invaded.  The  exposure  of  these  structures  was  carried  out 
without  any  considerable  pain.  When  the  second  and  third  divisions 
of  the  nerve  and  the  ganglion  were  being  separated,  the  parient  again 
complained  slightly  and  clenched  her  hands.  In  the  empty  Meckel's 
space,  could  be  seen  the  unwounded  ab<^lucens  nerve.  The  pulse 
scarcely  changed  its  character  during  the  operation.  When  the  patient 
recovered  from  the  effects  of  the  scopolamine,  some  hours  later,  she 
stated  that  she  had  no  recollection  of  the  operation.  The  wound  healing, 
was  without  disturbance,  and  on  the  fourth  day  the  patient  got  out  of 
bed.  Krause  regards  the  method  of  anesthesia  as  an  important  advance 
in  operative  surgery,  since  it  permits  us  to  dispose  of  general  anesthesia 
in  cases  with  such  severe  heart  affections  as  in  this  patient. 


The    Experimental    Production    of    Basedow's    Disease. — Barach 

{Zcntralbl.  f.  Chir.,  1912,  xxxix,  316)  says  that  Eugene  Bircher's  inter- 
esting report  on  the  experimental  production  of  this  disease  by  implant- 
ing pieces  of  the  thymus  in  the  omentum  of  dogs,  leads  him  to  report 
again  in  a  preliminary  way,  he  having  already  reported  on  the  same 
subject  in  this  journal  (1911,xxxviii,  No.  35).  The  material  he  emploj^ed 
was  from  human  goitres,  which  were  mostly  of  the  parenchymatous 
variety,  rarely  of  the  colloid.  The  goitre  tissue  was  ground  up  fine  a 
few  hours  after  operation  and  injected  into  the  animals  through  a 
syringe,  with  a  large  needle,  subcutaneously  or  under  the  peritoneum. 
The  subcutaneous  injections  did  not  produce  noteworthy  results  in  the 
desired  direction.  The  intraperitoneal  injections,  however,  carried  out 
in  a  series  of  dogs  as  well  as  rabbits  and  rats,  produced  the  typical 
Basedow's  disease.  The  dogs  showed  much  excitement,  a  nervous  con- 
dition, and  much  wasting.  There  was  also  marked  falling  out  of  the 
hair  and  diarrhea.  There  were  further,  tachycardia,  glycosuria,  lym- 
phocytosis, and  in  some,  marked  exophthalmos  was  observed.  In  one 
of  the  dogs  in  consequence  of  the  exophthalmos,  there  developed  a 
corneal  ulcer.  The  experiments  were  not  always  positively  successful, 
but  were  most  successful  in  young  animals  and  in  females.  The  amount 
injected  was  from  5  to  20  c.cm.,  and  was  usually  repeated  at  intervals 
of  about  eight  days.  The  exophthalmos  developed  in  from  twelve  to 
fourteen  days.  Klose  employed  for  the  same  purpose  the  fluid  pressed 
from  ordinary  goitres  and  exophthalmic  goitres,  but  succeeded  only  with 
the  fluid  from  the  latter,  in  producing  symptoms  of  a  transitory  char- 
acter, by  injecting  it  intravenously.  Exophthalmos  occurred  only  in 
two  cases  and  only  for  two  days.  This  would  seem  to  show  that  the 
active  principle  in  Basedow's  disease,  was  present  only  in  small  amount 


nr  not  at  all  in  tin-  Ihiiil  pressed  out.  Fiom  IJjrclicr'.s  aii<l  ){aracli's 
rxpcriiiu'iits,  it  is  .shown  that  thr  typical  pic-tiirr  of  Hascdow 's  (Jiscase 
can  he  pinuhiccd  from  niatorial  otht-r  than  tiiat  arising  from  patients 
sufl'ering  from  the  tlisease. 


The  Use  of  Tincture  of  Iodine  in  the  Treatment  of  Surgical  Tubercu- 
losis.— Wolff  {ZndralU.  f.  Cliir.,  1912,  \x.\i.\,  ;i47)  following  Franeke 
has  employed  this  method  in  two  cases  and  recommends  it  strongly. 
The  first  case  was  that  of  a  soldier  with  tiihereulous  involvement  of  the 
right  acromioclavicular  articulation.  A  large  abscess  covered  the 
shoulder  region  from  the  middle  of  the  clavicle  to  the  middle  of  the 
deltoi(^l.  The  skin  over  it  was  somewhat  bluish  and  threatened  perfora- 
tion. The  .r-rays  showed  a  sequestrum  in  the  region  of  the  joint  aH"ecte<l. 
The  abscess  wall  was  freely  exposed  by  turning  back  a  flap  of  skin,  and 
was  cleaned  away.  Caseous  pus,  however,  came  into  contact  with  the 
surrounding  healthy  tissues.  After  the  hemorrhage  was  controlled  by 
compresses,  the  whole  wound  was  covered  with  a  10  per  cent,  tincture 
of  iodine.  The  wound  was  then  closed  by  sutures,  a  gauze  drain  being 
left  in  for  a  few  days  to  carry  off  the  wound  secretions.  Complete 
healing  occurred  seventeen  days  after  the  operation.  In  just  one  month, 
the  patient  went  back  to  sevice  as  a  soldier,  and  since  then  has  per- 
formed all  his  duties  without  difficulty.  In  the  second  case,  also  a 
soldier,  there  was  a  well-advanced  tuberculous  adenitis  on  the  left  side 
of  the  neck,  the  abscess  being  about  to  open.  A  clean  removal  of  the 
abscess  membrane  was  impossible  because  of  the  callous  invasion 
around  it.  The  tuberculous  granulations  were  removed  with  a  sharp 
curette  and  all  pockets  and  grooves  of  the  wound  washed  out  with  the 
10  per  cent,  tincture  of  iodine.  The  wound  was  closcfl  with  the  excep- 
tion of  a  small  opening  for  drainage,  the  drain  being  removed  in  four 
days.  Complete  healing  occurred  in  three  and  one-half  weeks,  and  the 
patient  returned  to  the  service  five  weeks  after  the  operation.  The 
tincture  of  iodine  appears  to  be  an  excellent  means  for  improving  the 
course  of  healing  after  operation  for  tuberculosis  of  the  bone  and  soft 
tissues. 


Osteomyelitis  of  the  Long  Bones. — Homans  {Annals  of  Surqcrii, 
1912,  Iv,  375)  says  that  osteomyelitis  of  the  long  bones  in  children 
originates  in  the  ends  of  the  diaphyses  —  rarely  as  periostitis.  It 
principally  attacks  the  weight-bearing  bones.  The  early  or  primary 
operation  demands  the  removal  of  bone  for  drainage  only.  The  infected 
medulla  should  be  fully  uncovered  without  doing  unnecessary  tlamage 
to  the  periosteum  or  endosteum.  Considering  the  power  of  regenera- 
tion of  periosteum  plus  endosteum,  early  complete  resection  of  a  shaft 
is  not  advisable;  therefore  total  resection  later  should  be  reserved  for 
cases  of  total  necrosis.  The  Rontgen  rays  cannot  be  depended  on  for 
diagnosis  in  the  very  early  stages,  but  is  invaluable  for  following  the 
course  of  the  disease. 
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COLUMBIA    DNIVERSITY,    NEW    YORK. 


The  Treatment  of  Lobar  Pneumonia. — Loavenstein  (Med.  Klink., 
1912,  viii,  145)  compares  the  results  obtained  since  the  replacement  of 
digitalis  prei)arations  as  cardiac  tonics  in  pneumonia  by  camphor  and 
caffeine.  He  reports  184  cases  treated  with  the  aid  of  camphor  and 
caffeine  stimulation.  The  mortality  in  these  cases  was  10.4  per  cent.,  as 
compared  to  a  mortality  percentage  of  17.7  by  the  former  method  of 
treatment.  In  the  series  of  cases  treated  by  Lowenstein,  he  notes  that 
most  of  the  fatal  cases  were  in  the  old  people  Avhere  the  pneumonia 
was  a  terminal  infection,  and  in  alcoholics.  Lowenstein  believes  that 
both  camphor  and  caffeine  are  far  superior  to  digitalis  as  cardiac  tonics 
in  pneumonia. 


Carbohydrate  Cures  in  Diabetes. — Strauss  (Deutsch.  med.  Woch., 
1912,  xxxviii,  441)  gives  a  general  summary  of  the  treatment  of  diabetes 
by  different  dietetic  measures,  especially  those  dependent  upon  periods 
of  limitation  of  the  diet  to  certain  specific  substances.  With  reference  to 
"milk  cures,"  he  states  that  they  are  of  definite  value  in  certain  cases 
of  diabetes,  but  tolerance  of  the  milk  must  be  determined  for  the 
individual  case.  The  various  carbohydrate  cures  owe  their  beneficial 
effect  to  the  absence  of  animal  protein  and  their  low  caloric  value  and 
hence  they  are  practically  starvation  cures.  iVnother  factor  is  that  the 
starch  is  very  slowly  absorbed,  and  this  slowness  in  assimilation  prevents 
a  marked  increase  in  the  glycosuria.  It  has  been  established  that  when 
carbohydrates  are  given  in  small  amounts  distributed  throughout  the 
day  that  they  do  not  produce  as  marked  glycosuria  as  when  taken  in 
large  quantities.  Consequently  an  essential  feature  of  the  carbohydrate 
cures  is  to  give  the  carbohydrate  in  small  repeated  amounts.  Experi- 
ence with  the  oatmeal  cure  has  been  fuller  than  with  other  carbohydrate 
cures,  but  Strauss  does  not  believe  that  it  is  superior.  Lately  a  number 
of  observers  have  reported  equally  good  results  with  the  wheat  meal 
treatment  of  diabetes.  The  "potato  cure"  sometimes  will  be  success- 
ful when  other  methods  fail.  Strauss  adds  that  it  is  most  important 
not  to  give  a  mixture  of  different  starches,  but  to  adhere  definitely  to  a 
single  form  of  carbohydrate,  for  better  results  are  obtained  Avhen  the 
carbohydrate  is  given  in  a  pure  form  than  when  combined.  The  car- 
bohydrate days  cannot  be  kept  up  for  long  periods,  for  they  furnish  less 
than  the  required  amount  of  protem.  Attempts  to  make  up  the  required 
protein  by  the  substitution  of  various  vegetable  proteins  for  animal 
protein  thus  far  lave  not  been  successful.  Strauss  has  had  excellent 
results  by  the  interposition  of  a  fluid  day  in  the  treatment  of  severe 
diabetes.    The  patient  is  allowed  on  this  day  nothing  but  tea,  coffee. 
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houillon,  nimcral  waters,  wine  or  hranily,  and  sometimes  oranges.  The 
author  heheves  that  his  experiments  and  elinieal  ohservations  indicate 
that  inulin  is  better  tolerated  in  diabetes  than  any  other  form  of  starch. 
The  addition  of  inulin  to  the  diet  does  not  increase  the  glycosuria.  He 
found  that  comparatively  small  amounts  were  recovered  from  the  feces 
after  its  administration,  and  therefore  he  believes  that  it  is  largely 
assimilated.  Strauss  suggests  the  use  of  inulin,  especially  in  severe 
cases  of  diabetes  with  acidosis  by  the  method  of  a  course  of  several 
*'  inulin  days."  As  inulin  itself  is  very  expensive  and  diflictilt  to  obtain, 
vegetables  rich  in  inulin  should  be  ordered,  such  as  artichokes,  salsify, 
elahlia  tubers,  etc. 


The  Treatment  of  Pneumonia  with  Camphorated  Oil. — Waciitek 

{Med.  Kliuilc,  1912,  viii,  403)  confirms  Lowenstein's  observations 
regarding  the  efRcacy  of  the  treatment  of  lobar  pneumonia  by  camphor. 
Wachter  has  been  giving  his  pneumonia  patients  injections  of  from  3  to 
5  c.c.  of  camphorated  oil  once  or  twice  a  day  as  a  routine  measure.  He 
believes  that  it  has  a  direct  sedative  action  upon  the  brain;  the  mental 
distress  subsided,  and  even  the  delirious  patients  became  quiet  in  the 
30  cases  treated  by  Wachter.  He  is  also  convinced  tiiat  it  is  very 
effectual  as  a  heart  stimulant,  and  in  addition  it  seems  to  have  a  bene- 
ficial effect  upon  the  dyspnea. 


The  Value  of  Inulin  as  a  Foodstuff. — Lewis  (Jour.  Amer.  Med. 
Assoc,  1912,  Iviii,  1176)  relates  his  experiments  that  were  undertaken 
to  determine  the  value  of  inulin  as  a  sul)stitute  for  starch  in  the  diet. 
Inulin  occurs  in  the  roots  of  many  plants  particularly  in  the  artichoke, 
elecampane,  dandelion,  dahlia,  and  other  similar  plants.  The  feeding 
of  these  vegetables  has  been  advocated  by  many  as  a  substitute  for 
starch  in  the  dietary  of  diabetes.  This  recommendation  is  hirgely 
based  upon  the  fact  that  the  administration  of  these  vegetables  causes 
no  increase  in  the  amount  of  sugar  in  the  urine.  Strauss  reports  the 
feeding  of  pure  inulin  with  much  benefit  in  two  cases  of  diabetes.  Pure 
inulin  is  very  expensive  and  difficult  to  obtain,  and  hence  its  use  is  not 
practical.  Certain  observers  have  claimed  that  inulin  produces  no 
increase  in  the  sugar  excretion,  because  it  is  not  absorbed.  Neubauer 
found  in  a  case  of  levulosuria  no  increased  levulose  content  of  the  urine 
after  feeding  80  grams  of  inulin.  If  inulin  were  converted  in  the  body 
to  levulose,  then  a  large  increase  in  the  levulose  content  of  the  urine 
was  to  be  expected.  No  inulin  was  found  in  the  feces,  but  the  patient 
observed  a  strong  gas  formation  in  the  intestine  during  the  period 
following  the  meal,  indicating  bacterial  decomposition  of  the  inulin. 
The  colon  bacillus  and  other  intestinal  bacteria  decompose  inulin 
without  the  production  of  sugar.  I^wis  says  that  the  facts  he  obtained 
in  his  experiments  seemed  to  indicate  that  any  utiiizaticm  of  inulin  can 
occur  only  after  hydrolysis  by  the  gastric  juice.  The  extent  ()f  this 
hydrolysis  must  vary  with  conditions  in  tiie  stomach.  If  the  diet  is  of 
such  a  character  that  it  leaves  the  stomach  soon,  the  action  of  the  acid 
gastric  juice  is  checked  by  the  intestinal  reaction  before  the  inversion 
of  inulin  can  proceed  far.  The  acidity  of  the  gastric  contents  also 
must  influence  the  rate  of  inversion.  The  character  of  the  diet  and 
individual  peculiarities  both  play  a  role  here.    Hence  the  percentage 
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Utilization  of  iiiulin  for  any  individual  must  vary  and  cannot  be  deter- 
niint'd  except  by  experiment.  Any  inulin  which  leaves  the  stomach 
unchanged  is  liable  to  escape  utilization  and  undergo  bacterial  decom- 
position in  the  intestine,  a  decomposition  which  results  in  no  formation 
of  carboliydrates.  Any  imilin  which  excapes  this  bacterial  action  is 
probably  eliminated  unchanged  in  the  feces.  In  view  of  these  facts,  as 
well  as  the  inability  to  administer  more  than  comparatively  small 
quantities,  the  value  of  inulin  as  a  significant  source  of  energy  in  human 
dietaries  must  be  questioned. 


The  Vaccine  Treatment  of  Croupous  Pneumonia. — R.wv  {Lancet, 
1912,  clxxxii,  G46)  treated  207  cases  of  lobar  pneumonia  by  a  stock 
pneumococcus  vaccine.  The  total  mortality  in  tlie  cases  treated  was 
equivalent  to  16  per  cent.  Raw  notes  as  a  striking  feature,  that  he 
attributes  to  the  vaccine  treatment,  the  total  absence  of  empyema  in 
this  series  of  cases  and  the  development  of  but  few  other  complications. 
However,  he  saw  no  effect  in  hastening  the  appearance  of  the  crisis  of 
in  shortening  the  duration  of  the  disease.  Raw  says  he  is  convinced 
that  we  haA'e  in  pneumococcus  vaccine  a  valuable  aid  in  the  treatment 
of  i)neumonia,  and  although  not  a  specific  remedy,  it  ought  always  to  be 
used  in  cases  of  a  virulent  type. 


The  Results  Obtained  by  Combined  Sanatorium  and  Tuberculin 
Treatment  of  Pulmonary  Tuberculosis. — Radcliffe  (Lancet,  1912, 
clxxxii,  791)  summarizes  the  results  obtained  by  sanatorium  treatment 
of  tuberculosis  alone  as  compared  with  the  combined  sanitorium  and 
tuberculin  treatment  as  follows:  1.  As  the  immediate  result  of  sana- 
torium treatment  alone  we  can  expect  only  from  20  to  25  per  cent,  of  all 
patients  to  lose  the  bacilli  from  their  sputum.  2.  When  the  use  of 
tuberculin  is  combined  with  sanitorium  treatment  at  least  50  per  cent, 
of  all  cases  will  lose  their  bacilli.  3.  The  earlier  the  cases  come  under 
treatment  the  better  are  the  results.  This  is  strikingly  shoAvn  in  the 
tallies  in  which  the  cases  are  considered  in  groups  according  to  the  stage 
of  the  disease.  4.  The  inmiediate  results  are  so  strongly  in  favor  of  the 
use  of  tuberculin  that  it  is  difficult  to  understand  the  opposition  to  its 
employment,  both  in  treatment  and  diagnosis. 


Salvarsan  Fever. — Hecht  {Med.  Klinik.,  1912,  viii,  401)  gives  the 
following  factors  as  causes  for  untoward  symptoms  that  may  develop 
after  salvarsan  injections:  (1)  The  use  of  unclean  salt  solution  in  the 
preparation  of  the  salvarsan  for  injections.  (2)  The  setting  free  of 
endotoxins  from  the  spirochete  destroyed  by  the  saharsan.  (3)  In  a 
few  cases  a  specific  toxic  action  of  the  salvarsan  itself.  Hecht  believes 
that  the  first  cause  explains  the  great  majority'  of  the  febrile  reactions 
occurring  after  salvarsan  injections.  He  says  that  nost  of  the  untoward 
symptoms  may  be  avoided  by  using  only  freshly  distilled  water  in  the 
preparation  of  the  salt  solution. 


Acute  Articular  Rheumatism  Treated  by  the  Rectal  Administration 
of  Sodium  Salicylate. — Heyn  {Jour.  Amcr.  Med.  Assoc,  1912,  Iviii, 
1013)  advocates  tlie  rectal  administration  of  sodium  salicylate  for  the 
treatment  of  acute  articular  rheumatism.     The  rectal  administration 
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is  to  !)('  prt'ccdrd  hy  a  clcaiisiiii;  ciuiiia  of  ])laiii  water  and  two  to  four 
drams  of  sodimii  salic ylatt'  arc  tlu-ii  incorporated  in  an  cncina  of  six 
ounces  of  starch  water  and  from  five  to  ten  droj)s  of  tincture  (»f  o|)iuin. 
Tliis  enema  is,  as  a  rule,  readily  retained.  Heyn  says  that  this  i)rocedure 
lias  l)cen  resorted  to  in  22  cases,  ">  of  wiiich  were  not  typical  instances 
of  acute  rheumatic  fever,  hut  the  therapeutic  test  was  nevertheless 
applied.  No  unfortunate  results  happened  in  any  instance,  though 
frccpiently  the  dosage  reached  240  grains  daily.  One  case  only  was 
intolerant  to  the  remedy,  owing  to  a  previous  irritability  of  the  rectum. 
All  typical  cases  were  more  or  less  benefited,  and  these  results  obtained 
with  the  rectal  administration  of  sodium  salicylate  should  warrant  its 
use,  not  only  in  cases  in  which  the  stomach  is  intolerant,  but,  where 
possible,  as  a  routine  measure. 


The  Treatment  of  Chronic  Cardiac  Insufficiency  by  Intravenous 
Injections  of  Strophanthin. — Fraexkkl  {Munch,  mrd.  W'och.,  VM'l,  lix. 
289,  371)  advocates  the  intravenous  injection  of  strophanthin  in  certain 
cases  of  cardiac  insufficiency,  especially  when  digitalis  treatment  fails 
to  benefit.  A  sovereign  indication  for  this  method  of  treatment  is  pul- 
monary congestion  due  to  acute  dilatation  of  the  heart.  A  single 
injection  of  strophanthin  is  often  sufficient  to  relieve  the  patient  of 
distressing  symptoms  in  some  cases,  and  subsequently  the  impro\ement 
may  be  maintained  by  digitalis  preparations  given  l)y  mouth.  Fraenkel 
uses  Strophanthin  Boehringer,  giving  as  the  initial  dose  0.5  milligram 
that  may  be  repeated  twenty-four  hours  by  a  second  dose.  His  usual 
practice  is  to  repeat  the  dose  only  when  the  favorable  effect  from  the 
I)revious  dose  is  no  longer  apparent.  He  relates  a  case  in  detail  of  a 
woman.  Avith  a  valvular  lesion  and  chronic  myocarditis  who  was  made 
very  confortable  by  small  repeated  injections  of  strophanthin.  This 
patient  was  not  able  to  take  digitalis  by  mouth,  but  there  were  no 
untoward  symptoms  from  the  strophanthin  injections,  and  during  the 
course  of  a  year  and  a  half  she  received  85  injections.  At  the  end  of  the 
treatment  the  ascites,  that  had  previously  necessitated  frctpient  tapping, 
had  entirely  disappeared,  and  the  formerly  congested  and  painful  liver 
had  become  much  smaller.  The  patient  was  able  to  Avalk  comfortably 
on  level  ground,  and  no  longer  required  morphine  at  night  to  make  her 
sleep. 
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The  Effect  of  Summer  Heat  on  Infants  and  Children.— Ei'ukx 
SciiLESiNGKK  {Dcutucli.  Vial.  Wock.,  1!)12,  xxxviii,  55S),  in  a  discu.ssion 
of  the  almost  unprecedented  mortality  among  infants  during  the  pre- 
ceding summer  in  the  larger  German  cities,  shows  that  housing  and 
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environment  modify  greatly  the  general  effect  of  summer  heat  on 
infant  mortality.  From  the  mortality  curves  of  three  localities  having 
the  same  climatic  conditions,  and  in  which  the  milk  supply  and  general 
care  of  infants  were  practically  identical,  it  is  seen  that  the  infant 
mortality  of  one  of  these  localities  rises  higher  to  a  marked  degree 
during  July  and  August  than  that  of  the  other  two  places.  In  the 
first  locality  the  houses  were  packed  one  against  the  other,  the  whole 
district  congested,  with  no  open  spaces  around  the  dwellings.  The 
fact  that  the  rooms  and  houses  did  not  cool  off  during  nightfall,  that 
air  currents  could  not  vary  the  temperature,  and  that  practically  a 
heat  stagnation  existed  accounts  for  the  high  mortality  in  this  district. 
The  other  districts  were  less  congested  and  the  houses  spared  to  some 
extent  admitting^air,  and  the  heat  was  more  intermittent.  Long  sus- 
tained, high,  room  temperature  plus  humidity  and  air  stagnation  are 
therefore  important  factors  which  modify  the  general  effect  of  summer 
heat  on  infants.  Among  other  effects  of  summer  heat  were  found  fre- 
quent cases  of  "heat  stroke"  in  children  similar  to  that  found  in  adults. 
The  symptoms  comprised  coma  and  convulsions,  increased  temperature 
and  continued  unconsciousness  ending  in  death  Avithin  a  few  days. 
These  cases  occurred  among  the  apparently  well  nourished  children 
fed  on  some  prepared  or  condensed  baby  food.  The  general  effect  of 
summer  heat  is  to  lower  resistance  and  vitality  in  the  healthy  child, 
causing  at  times  elevation  of  temperature;  to  retard  the  improvement 
in  bottle  fed  babies;  to  reduce  tolerance;  to  nourishment  and  to  aug- 
ment the  severity  of  gastro-intestinal  diseases.  Changes  in  diet  and 
general  hygiene  are  of  vast  importance  during  summer  heat.  Food 
should  be  less  concentrated  and  even  reduced  in  bulk.  A  liberal  quan- 
tity of  liquid  should  be  given.  Frequent  cool  and  tepid  sponging  and 
light  clothing  both  day  and  night  are  imperative,  especially  in  congested 
districts.  In  older  children,  aged  from  six  to  ten  years,  it  was  found 
that  30  per  cent,  in  260  lost  appreciably  in  Aveight  from  ]SIay  to  August. 
Schlesinger  attributed  this  expecially  to  the  effect  of  summer  heat  in 
school-rooms,  with  their  attendant  air  stagnation  and  humidity.  After 
seven  weeks'  vacation,  although  the  heat  remained  intense,  the  children 
had  regained  the  weight  lost  and  many  had  added  to  their  forme 
weight. 


Lordotic  Albuminuria. — Franz  Hamburger  {Wien.  klin.  Woch., 
1912,  XXV,  262)  agrees  Avith  Jehles'  discovery  that  in  many  children  an 
albuminuria  can  be  caused  or  increased  by  a  lordosis.  There  is  no 
doubt  that  most  of  the  so-called  albuminuria  of  puberty  can  be  traced 
back  to  a  lordosis  in  the  lumbar  A^ertebrseand  that  a  lordotic  albuminuria 
depends  upon  a  blood  stasis  in  the  kidneys:  another  theory  is  that 
both  kinds  of  albuminuria  are  influenced  b}'^  nerA'ous  and  \'asomotor 
changes.  There  is  no  doubt  that  most  individuals  with  lordotic  albu- 
minuria have  vasomotor  disturbances  and  that  the  large  number  of 
cases  occurring  in  children,  aged  from  scA'en  to  fifteen  years,  is  due  to 
the  fact  that  during  the  period  of  puberty  the  A'asomotor  system  is 
especially  unstable  and  irritable.  Individuals  Avith  angioneurotic  or 
"  A^asomotor  "  tendencies  will  react  more  with  an  albuminuria  in  lordosis 
than  Avill  normal,  healthy  individuals.  The  same  person  under  the 
same  conditions  may  show  albuminuria  at  one  time,  and  at  another 
show  only  a  slight  amount  or  none  at  all.     This  is  probably  due  to 
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changes  in  the  degree  of  lordosis  and  is  purely  nieehanieal.  However, 
it  is  also  due  at  times  to  existing  vasomotor  conditions  which  modify 
the  mechanical  factor. 


Syphilitic  Affections  of  Bones  in  Childhood. — Dixcan  C.  L.  Fitz- 
WILLIAMS  (Brit.  Jour.  Child.  Di.s.,  V.)V2,  ix,  97)  points  out  that  the 
terms  "congenital"  and  "hereditary"  are  really  obsolete  as  applied  to 
syphilis,  since  all  syphilis  is  "acquired,"  either  before,  during,  or  after 
birth.  The  only  dilicrence  lies  in  the  reaction  produced  in  young  and 
growing  tissues  as  contrasted  with  that  found  in  well  formed  tissues. 
In  the  adult  form  it  can  be  roughly  graded  into  its  three  stages.  In 
infancy  and  childhood,  owing  to  a  lesser  resistance,  the  process  is 
unchecked.  A  stage  of  incubation  is  followed  by  a  jumble  of  symptoms 
in  which  the  macular  rash  and  the  gumma  may  be  seen  at  the  same 
time  and  the  condyloma  may  show  the  true  nature  of  a  bone  lesion. 
In  childhood  syphilis  shows  a  predilection  for  the  shaft  of  bones  ignor- 
ing the  epiphysis  almost  entire!}'.  In  joints  the  condition  begins  in  the 
synovial  membrane  and  not  the  bony  parts.  The  condition  known  as 
syphilitic  epiphysitis  is  really  a  perichondritis  atl'ecting  the  whole 
length  of  the  bone.  The  humerus,  radius,  and  ulna  are  more  frequently 
affected  than  the  femur,  while  the  tibia  and  fibula  are  rarely  attacked. 
Syphilitic  perichondritis  practically  always  occurs  in  children  below 
six  months.  Rashes,  snuffles,  condylomata  and  a  family  history  of 
miscarriages  are  helps  in  diagnosis.  Syphilitic  dactylitis  is  rare,  causes 
no  pain  and  occurs  usually  after  the  third  year  of  life.  Periostitis  is  the 
commonest  manifestation  in  bones  and  the  local  form  occurs  about  tlie 
fifth  or  sixth  years,  is  usually  started  by  some  injury,  and  affects  the 
upper  part  of  the  tibia  and  the  ulna  for  that  reason.  Generalized 
periostitis  involves  the  whole  shaft  of  the  bone,  seldom  encroaching  on 
the  epiphysis,  and  usually  appears  later  in  life  than  the  localized  form. 
In  the  tibia  the  forward  bend  in  the  bone  is  marked  in  the  upper  part 
and  occurs  after  the  child  has  learned  to  walk.  In  rickets  the  forward 
bend  is  low  down  in  the  bone  and  develops  before  the  child  has  learned 
to  walk.  In  syphilitic  osteomyelitis  the  whole  thickness  of  bone  is 
attacked  and  replaced  more  or  less  completely  with  gummatous  tissue. 
The  treatment  followed  out  by  Fitzwilliams  with  much  success  consists 
in  immobilization  of  the  affected  limb,  liq.  hyd.  perchlor.,  lUv  in  cod- 
liver  oil  by  mouth  and  occasionally  mercury  ointment  and  lanoline  by 
inunction.    He  has  not  employed  salvarsan  in  any  of  his  cases. 
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Sepsis  in  the  Newborn  Originating  in  Bednar's  Aphthae. — Linden- 
MEiER  {Zentralbl.  f.  Gyniik.,  1911  No.  50,)  reports  the  case  of  an  infant 
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born  in  normal  liil)or,  at  full  term,  of  slightl}'  more  than  average  develop- 
ment. At  hirtli  tlie  mouth  was  not  wiped  or  washed  out,  and  the 
child  was  nursed  by  the  mother.  At  first  it  gained  in  weight,  and 
then  commenced  to  lose,  with  frequent  vomiting.  Six  days  after  birth 
the  child  had  an  excessive  seropurulent  discharge  from  the  nose.  On 
inspecting  the  mouth  a  reddened  area  covered  with  a  yellowish  secre- 
tion was  found,  and  bacteriological  cultures  were  made  from  this 
region.  Diphtheria  was  excluded,  and  the  child's  temperature  was 
normal.  The  condition  increased  until  the  child  was  unable  to  nurse 
or  drink,  and  was  fed  by  the  introduction  of  a  catheter  into  the  stomach. 
The  child  frequently  vomited  a  thick,  yellowish  membrane.  Neurotic 
particles  were  finally  discharged,  and  the  mouth  and  gums  bled  freely. 
The  child  died  cyanotic.  On  section  extensive  membranous  inflam- 
mation of  the  pharynx  and  larynx  were  present.  There  was  a  neurotic 
condition  of  the  mucous  membrane  of  the  esophagus  and  stomach, 
with  beginning  bronchopneumonia.  The  lungs  were  emphysematous, 
the  intestine  empty.  The  liver  and  spleen  were  swollen,  and  from  the 
neurotic  tissue  hemolytic  streptococci  were  isolated.  The  mother's 
puerperal  period  was  normal,  although  hemolytic  streptococci  were 
obtained  by  culture  from  the  lochial  discharge.  The  second  case  was 
that  of  an  infant  born  in  normal  labor,  the  umbilical  cord  wound  once 
around  the  neck,  causing  slight  asphyxia.  The  mouth  of  the  child 
was  cleansed  with  sterile  linen.  The  child  was  slightly  premature.  It 
nursed  the  mother  normally,  but  on  the  sixth  day  began  to  have  a 
discharge  from  the  nose.  The  Wassermann  reaction  was  negative 
for  mother  and  child.  The  child  died  with  the  symptoms  reported 
in  the  previous  case,  and  autopsy  showed  evidence  of  extensive  septic 
absorption.  The  mother  had  mastitis  in  the  right  breast,  caused  by 
hemolytic  streptococci,  which  were  also  obtained  from  the  lochial 
discharge.  She  evidently  made  a  good  recovery.  The  third  case  was 
that  of  an  infant  born  in  transverse  position,  with  lateral  placenta 
proevia.  Version  and  extraction  were  performed,  the  child  being  slightly 
asphyxiated,  but  readily  revived.  The  mouth  was  washed  out  at  the 
time.  The  child  was  above  the  average  in  development,  but  did  not 
nurse  well,  and  speedily  lost  weight.  Seven  days  after  birth  a  nasal 
discharge  began  containing  streptococci.  Swelling  of  the  mouth  and 
gums  developed,  with  a  yellowish  exudate,  followed  by  rapid  failure  of 
strength,  and  death.  iVutopsy  showed  hemorrhagic  necrosis  in  the 
mucous  membrane  of  the  mouth,  esophagus,  and  stomach.  The 
infective  agent  was  the  hemolytic  streptococcus.  This  was  found  in  the 
mother's  discharge,  although  she  made  a  good  recovery,  with  but  one 
very  slight  elevation  of  temperature.  These  cases  are  diagnosticated 
as  Bednar's  aphthae,  complicated  by  a  streptococcus  infection. 


The   Disinfection  of   the   Hands   by   Acetone   Alcohol. — Haberle 

{Zcits.  f.  Gcburts.  u.  Gijnak.,  191  f  Band  Ixix,  Heft  2,)  reports  the 
results  from  his  experiments  in  Hofmeier's  clinic  at  Wiirzberg,  with 
disinfecting  the  hands  by  acetone  alcohol.  In  25  experiments  the 
hands  were  rendered  practically  sterile,  and  so  remained  during  and 
after  the  operations  performed.  These  experiments  were  made  upon 
persons  who  were  not  skilled  surgeons,  and  assistants  who  were  not 
proficient  in  minute  technique.    The  hands  in  many  operations  became 
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somewhat  sodden  with  inoistmv,  and  the  virtue  of  the  accloii;-  alculml 
method  lies  in  its  eflieient  action  upon  the  n|)i)er  hivers  of  the  .skin. 
There  seemed  to  l)e  no  praetieal  dillerenee  in  the  action  of  a  20,  ;{(),  or 
50  per  cent,  mixture  of  acetone  and  alcohol.  As  acetone  is  more  costly 
than  alcohol,  this  might  become  for  extensive  use  a  matter  of  import- 
ance. It  is  probable,  however,  that  the  higher  percentage  of  acetone 
increases  the  action  of  the  alcohol.  In  experimenting,  the  hands  were 
artificially  infected  with  sta])hylococci  and  allowed  to  dry  completely 
in  atmosphere.  The  use  of  30  per  cent,  acetone  alcohol  produces 
efficient  disinfection.  As  regards  the  permanency  of  its  action,  the 
hands  previously  disinfected  with  acetone  alcohol  were  examined  after 
operations  lasting  thirty  minutes,  when  perspiration  forming  in  the 
hands  had  moistened  the  skin.  It  was  found  that  the  method  was 
efficient,  and  that  even  when  germs  were  present  they  were  in  the 
vegetating  form  and  not  actively  virulent.  It  is  believed  that  if 
possible  the  hands  should  be  brushed  for  three  minutes  with  hot 
water  and  soap,  followed  by  the  application  of  acetone  alcohol  as  soon 
as  possible.  Where  but  a  short  time  can  be  taken  in  this  washing,  the 
acetone  alcohol  should  be  used  a  longer  time,  if  possible.  To  test  the 
efficiency  of  the  method,  the  hands  were  disinfected  with  acetone 
alcohol,  and  then  inserted  into  very  large  sterile  rubber  gloves,  con- 
taining warm  sterile  water,  and  the  hands  thoroughly  soaked  and 
rubbed  in  these  gloves.  The  gloves  w^ere  gauntlets  extending  to  the 
elbow,  and  the  temperature  of  the  water  was  kept  as  high  as  it  could 
be  borne.  After  thirty  minutes  the  gloves  were  carefully  removed  and 
the  water  examined  for  bacteria.  A  portion  of  them  were  found 
sterile;  others  had  a  few  bacteria,  non-pathogenic;  and  others  had  a 
small  number  of  bacteria.  His  experience  shows  that  this  method 
efficiently  disinfects  the  superficial  layers  of  the  skin  of  the  hand  for 
at  least  thirty  minutes.  Operators  can  readih'  repeat  the  disinfection 
at  these  intervals  during  a  prolonged  operation.  In  this  connection 
recent  experiments  in  von  Herft's  clinic  at  Basle,  made  by  Hiissy 
(Zeits.  f.  Gchurts.  u.  Gyniik.,  Band  Ixix,  Heft  2,  1911)  are  of  interest. 
He  has  experimented  with  an  alcoholic  preparation  of  soap,  which  he 
described  as  a  10  per  cent,  tetra-ethylen  soap.  It  is  non-irritating  and 
efficient  in  disinfecting  the  skin.  It  may  be  used  by  rubbing  the  parts 
with  sterile  cotton  pledgets  and  the  suds  washed  away  with  sterile 
water,  or  96  per  cent,  alcohol,  with  pieces  of  sterile  flannel.  After 
mechanical  cleansing  of  the  nails  a  similar  process  may  be  employed 
upon  the  hands. 

The  Wassermann  Reaction,  with  or  without  Treatment  by  Salvarsan. 
— Hermann  and  Stern  {Zcit.  J.  Ucburls.  a.  Ui/naL.,  1911,  Band  Ixix, 
Heft  2,)  have  investigated  the  importance  of  the  Wassermann  reaction 
in  the  diagnosis  of  syphilis  complicating  pregnancy.  In  80  cases  of 
pregnant  women  the  reaction  was  negative  in  Gl,  and  positive  in  19. 
Among  these  19  a  positive  diagnosis  of  syphilis  could  be  made  from 
skin  lesions  in  8;  in  4  the  history  was  very  significant  of  syphilis  from 
the  birth  of  a  macerated  child,  and  from  other  circumstances.  In  2 
syphilis  was  evidently  present,  from  the  repeated  birth  of  macerated 
children;  in  3  the  Wassermann  reaction  was  positive,  although  the 
mother  showed  no  signs;  but  in  2  cases  the  children  were  syphilitic, 
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and  in  1  case  the  child  and  husband  also:  in  2  cases  in  which  a  positive 
reaction  was  obtained,  one  could  find  no  other  evidence  of  syphilis. 
In  4  cases  of  eclampsia — 3  severe  and  1  mild — the  reaction  was  negative. 
When  the  61  patients  who  gave  a  negative  reaction  were  examined,  .56 
were  found  to  be  absolutely  free  from  any  sign  or  symptom  of  syphilis; 
5  cases  were  suspicious,  3  of  them  had  given  birth  to  macerated  chil- 
dren, and  2  had  received  treatment  for  syphilis.  In  22  cases  of  abortion 
the  reaction  was  positive  in  3  patients.  As  regards  the  nursing  of  the 
children  l)y  the  mother,  Avhere  the  reaction  is  positive  in  both  mother 
and  child,  there  can  be  no  objection  to  the  child  nursing.  Where  the 
reaction  differs  in  the  two,  the  child  must  be  artificially  fed.  Four 
cases  were  examined  who  had  received  treatment  with  salvarsan.  The 
first  had  a  characteristic  eruption  during  pregnancy,  and  the  Wasser- 
mann  reaction  was  positive.  After  treatment  by  salvarsan  the  patient 
went  to  term  and  was  delivered  spontaneously  of  a  full  term  living 
child.  Shortly  after  delivery  the  Wassermann  reaction  was  positive 
in  both  mother  and  child,  and  four  weeks  later  positive  in  one  and 
negative  in  the  other.  The  second  case  had  acquired  syphilis  three 
years  previously  and  had  received  treatment.  She  gave  birth  to  a 
living  child,  and  the  reaction  Avas  negative  in  both  mother  and  child. 
The  third  patient  had  received  the  salvarsan  a  few  weeks  before  the 
termination  of  pregnancy.  During  the  puerperal  period  the  mother 
gave  a  positive,  the  child  a  negative  reaction.  In  the  fourth  case  the 
mother  just  before  labor  received  salvarsan,  and  after  labor  both 
mother  and  child  gave  a  positive  reaction. 


Repeated  Pregnancy  after  Plastic  Operations  upon  the   Tube. — 

Wesenberg  {Zentralbl.  f.  Gynulc,  1911,  No.  51,)  reports  the  case  of  a 
patient  from  whom  he  had  removed  the  left  pregnant  tube,  and  had 
performed  a  plastic  operation  upon  the  right  tube,  which  was  adherent, 
to  render  it  patulous.  A  year  afterward  pregnancy  occurred  in  this 
tube.  The  patient  had  been  married  ten  years  without  pregnancy, 
and  was  delayed  considerably  over  one  period.  Pain  in  the  abdomen 
developed,  with  characteristic  sj^mptoms  of  tubal  gestation,  and  upon 
operation  removal  of  the  left  tube  and  ovary  was  performed.  The 
right  tube  was  thickened,  and  its  fimbriated  extremity  completely 
closed.  An  opening  was  made  into  this  extremity,  and  the  mucous 
membranes  carefully  stitched  with  fine  catgut  to  the  serous  covering 
of  the  tube.  She  returned  a  year  afterward  with  symptoms  of  abdom- 
inal disturbance,  and  upon  operation  the  right  tube  was  found  preg- 
nant, and  the  tube  and  ovary  removed.  Microscopic  examination 
proved  the  existence  of  the  tubal  pregnancy. 

Glitsch  {Arch.  f.  Gyn'dk.,  Band  Ix,  1911)  in  a  paper  on  the  etiology 
of  tubal  pregnancy  reports  a  similar  case.  He  had  removed  a  blighted 
ovum  from  the  left  tube  and  performed  a  plastic  operation  upon  both 
tubes  to  render  them  patent.  A  year  and  a  half  afterward  the  patient 
had  a  molar  pregnancy,  and  two  and  a  half  years  later  a  uterine  abor- 
tion complicated  by  tubal  pregnancy  on  the  left  side,  which  came  to 
spontaneous  recovery  after  abdominal  operation. 


J 
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Vaginal  Route  in  Bladder  Operations. — ISIiciieal  (Folin  Vrnhgicn, 
1012,  vi,  575)  draws  atteiiti(»Ti  to  tlic  fact  tliat,  in  recent  years,  owinfr 
to  the  active  contest  between  supporters  of  the  endoscopic  and  supra- 
puljie  methods  of  attacking  the  IjJadder,  the  easy  route  l)y  way  of  the 
vagina  has  largely  Vieen  overlooked.  He  believes,  however,  that  there 
are  many  cases  in  which  it  possesses  decided  advantages  on  account  of 
its  simplicity  and  freedom  from  danger,  combined  with  thoroughness 
and  the  possil)iiity  of  obtaining  access  to  practically  the  entire  interior 
of  the  bladder.  In  cases  of  multiple  papillomas,  for  instance,  the 
vaginal  incision,  properly  curried  out,  gives  as  good  an  opportunity 
for  thorough  removal  as  does  the  sectio  alta,  and  is  a  much  less  serious 
operation;  the  endoscopic  methods,  w'hich  are  frequently  applied  to  the 
treatment  of  these  cases,  are  always  accompanied  by  a  certain  amount 
of  danger  of  recurrence,  owing  to  malignant  changes  having  taken  place 
in  the  basal  portion  of  the  tumors.  Micheal  believes,  moreover,  that  a 
tearing  off,  crushing,  or  cauterization  piecemeal,  in  many  sittings,  as 
is  frequently  necessary  in  treating  multiple  growths  by  endovesical 
methods,  must  certainly  furnish  a  greater  stimulus  to  proliferation  than 
thorough,  direct  extirpation  in  one  sitting.  With  regard  to  technique, 
Micheal  has  found  the  simple,  longitudinal  incision  in  the  midline, 
beginning  about  2  cm.  in  front  of  the  cervix,  sufficient  in  uncomplicated 
cases  of  stones,  foreign  bodies,  etc.,  which  for  some  reason  could  not  be 
removed  through  the  cystoscope.  In  making  this  incision,  care  must 
be  taken  to  keep  exactly  in  the  midline,  so  as  not  to  injure  the  ureters, 
and  the  incision  must  not  be  extended  far  enough  forward  to  involve 
the  sphincter  of  the  urethra.  In  cases,  however,  where  it  is  necessary 
to  obtain  access  to  all  parts  of  the  inner  surface  of  the  bladder,  as  in 
nmltiple  papillomas,  the  simple  longitudinal  incision  does  not  suffice. 
The  T-shaped  incision  of  Simon  is  open  to  various  objections;  it  pre- 
sents some  risk  of  injuring  the  ureters,  it  does  not  expose  the  ureteral 
orifices  to  view,  and  it  leaves  a  two-pointed  wound,  which  is  difficult  to 
close  in  a  satisfactory  manner.  Micheal  has  found  the  most  satis- 
factory exposure  to  be  afforded  by  a  transverse  incision  through  the 
trigonum  itself,  this  being  increased  if  necessary  to  an  arched  incision 
by  extending  it  at  each  end  upward  and  outward  for  a  distance  of  1  to 
2  cm.  The  tongue-shaped  flap,  including  the  trigonum  vesicae,  thus 
formed,  can  now  be  turned  under,  and  the  interior  of  the  bladder  fully 
exposed.  In  order  to  avoid  injury  to  the  ureters  it  is  well  to  have  the 
l)ladder  rather  fully  distended  (150-200  c.c.  of  fluid),  and  to  carry  the 
incision  down  to  the  mucosa  wath  a  sharp  knife  before  the  bladder  is 
opened.  A  previous  cystoscopy  will  show  in  each  case  whether  a  long 
or  short  trigonum  is  present.     In  some  cases  of  narrow  vagina  a  slight 
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perineal  incision  is  necessary  to  afford  access  to  the  anterior  wall.  In 
uncoin])licated  cases  tlie  patient  can  be  out  of  l)e(l  the  following  day; 
in  infected  cases  there  is  practically  no  danger  of  infection  of  the  vesico- 
vaginal septum,  as  drainage  can  l)e  secured  by  the  use  of  a  permanent 
catheter.  In  cases  where,  on  account  of  hemorrhage,  or  of  the  impossi- 
bility of  freeing  the  bladder  walls  from  secretions,  ureteral  catheteriza- 
tion through  the  cystoscope  has  failed,  this  method  of  colpocystotomy 
may  be  used  for  direct  catheterization  of  the  ureters.  After  opening 
the  bladder,  and  inserting  the  catheters  into  the  ureteral  orifices,  the 
other  ends  are  passed  out  through  the  urethra,  and  the  bladder  wound 
immediatelv  closed. 


Ovarian  Tuberculosis. — In  studying  a  rather  small  series  of  cases  of 
genital  tuberculosis,  ConN  (Arch.  f.  Gyn.,  1912,  xcvi,  497)  found  the 
ovary  involved  in  two-thirds  of  the  cases,  in  all  of  which,  however, 
there  was  marked  tubal  and  perioophoritic  involvement.  That  the 
ovary  is  not  involved  more  frequently  he  belives  to  be  due  to  a  con- 
siderable thickening  of  the  albuginea  which  he  found  in  all  cases.  This 
is  evidently  a  reaction  to  the  perioophoritic  tuberculous  process,  and 
offers  a  distinct  resistance  to  invasion  of  the  ovary  itself.  Opportunity 
for  such  invasion  is  afforded,  however,  by  openings  on  the  surface  of 
the  ovary,  resulting  from  follicle  rupture;  in  this  way  frecjuently  arises 
a  tuberculosis  of  corpora  lutea.  Unruptured  larger  follicles  appear  to 
be  practically  never  invaded,  though  in  one  instance  Cohn  found  a 
primordial  follicle  in  process  of  transformation  into  a  tubercle.  Another 
method  of  invasion  of  the  ovary  is  ingrowth  from  a  tuberculous  tube 
through  the  hilus  by  way  of  the  lymphatics,  though  this  probably 
occurs  less  frequentl}^  than  direct  extension  through  the  surface.  Hema- 
togenic invasion  Cohn  considers  to  be  much  less  frec^uent  than  has  been 
assumed.  As  a  result  of  these  pathological  investigations,  Cohn  con- 
cludes that  in  operations  for  adnexal  tuberculosis  the  ovaries  should  be 
conserved  as  far  as  possible,  even  if  tuberculous  patches  are  found  on 
the  surface;  they  are,  however,  to  be  removed  if  tuberculous  infection 
of  a  corpus  luteum,  or  evidences  of  invasion  through  the  hilus  are 
present. 


Histologic  Changes  in  Myomas  and  Ovaries  after  the  X-rays. — 
Robert  Meyer  {Zcutralbl.  f.  Gyn.,  1912,  xxxvi,  .529)  has  examined  six 
myomatous  uteri  which  had  been  removed  on  accoimt  of  hemorrhage, 
after  ineffectual  .r-ray  treatment,  to  determine  whether  any  definite 
changes  had  been  produced  by  the  treatment.  He  acknowledges  that 
the  series  is  too  small  to  permit  of  any  sweeping  conclusions,  but  says 
that,  although  he  discovered  no  absolutely  distinctive  lesions,  one 
condition  was  found  with  such  regularity,  and  in  such  a  striking  degree, 
that  he  feels  some  weight  must  be  attached  to  it.  This  was  a  marked 
sclerosis  of  the  myomas;  it  was  present  in  all  cases  in  high  grade,  but 
was  especially  remarkable  in  one  case,  in  which  only  a  few  tumors, 
none  larger  than  a  cherry,  were  present.  In  these  the  muscle  paren- 
chyma had  undergone  almost  complete  atrophy,  in  many  instances 
practically  nothing  being  left  of  it  beyond  a  few  small  scattered  cell 
bundles;  the  ground-substance,  consisting  of  filirilLne,  showed  sclerosis 
and  hyaline  degeneration,  the  fibrilkie  being  in  many  instances  much 
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thickfiutl.  Tlin»ii},'h()iit  this  tissiu-  were  iiuiiiy  small  Itloodvcsst-ls, 
w  host-  walls  wi're  inufh  hcttt-r  pri'scrvcd  than  tin-  surntuiKJiiii,'  tissue, 
almost  sntrjiestinj;  in  places  an  anf,n()inat()us  condition.  The  outer 
coats  of  the  vessels,  especially  the  adventitia,  had  also  sulFered  some- 
what, however.  The  normal  myometrium  surrounding  the  tumors  pre- 
.sented  a  marked  contrast,  being  well  preserved,  and  showing  practically 
no  sclerosis.  Meyer  says  that  while  of  course  sclerosis  is  very  commonly 
found  in  myomas,  especially  in  those  of  considerahle  size,  he  has 
never  before  seen  anything  like  such  an  extensive  process  in  such  small 
tumors  as  in  this  instance,  which  was  all  the  more  remarkable  in  that 
the  patient  was  still  in  the  period  of  sexual  activity.  He  considers  that 
this  case  lends  considerable  weight  to  the  theory  of  a  selective  action 
exerted  by  the  .r-rays  on  myomatous  tissue.  In  the  ovaries  Meyer 
found  only  the  changes  that  have  been  repeatedly  described  a.-j  result- 
ing from  Rontgen  treatment,  degeneration  of  the  ova,  and  a  reduction 
in  the  number  of  follicles.  These  changes  were  found  constantly,  how- 
ever, in  the  five  pairs  of  ovaries  examined,  in  one  case  these  organs 
not  having  been  removed.  The  fact  that,  in  spite  of  these  at  times  very 
considerable  anatomical  changes  produced  by  the  .r-rays,  not  all  cases 
of  uterine  hemorrhage  are  benefited  by  them,  indicates,  he  says,  that 
many  as  yet  unexplained  causes  for  this  condition  will,  in  the  future, 
have  to  be  taken  into  account. 


Radical  Operation  for  Primary  Carcinoma  of  the  Vagina. — A  purely 
perineal  operation  for  this  condition,  permitting  removal  of  the  entire 
genital  tract  with  the  rectum  en  bloc  in  an  aseptic  but  thoroughly 
radical  manner,  has  been  recently  described  by  Paunz  {Znitralbl.  f. 
Gyn.,  1912,  xxxvi,  508).  His  patient  was  a  woman,  aged  fifty-one 
years,  who  had  borne  eleven  children,  and  who  had  a  circular  carcinom- 
atous patch  the  size  of  a  dollar  on  the  posterior  vaginal  wall,  adherent 
to  the  rectum.  The  chief  points  in  favor  of  Paunz's  operation,  the 
detailed  technique  of  which  is  given  in  the  original  article,  as  compared 
with  other  similar  ones  that  have  been  described,  are  as  follows.  He 
began  by  making  a  circular  incision  around  the  vagina  at  the  level  of 
the  external  urinary  meatus,  and  then  closed  both  the  vaginal  and  anal 
openings  with  silk,  tying  the  ends  of  the  sutures  together,  and  leaving 
them  long  to  use  as  tractors.  Then  by  making  a  longitudinal  incision 
from  the  posterior  edge  of  the  anus  to  the  sarcum,  extirpating  the 
coccyx,  and  cutting  through  on  both  sides  the  entire  pelvic  (Haphragm, 
the  further  carrying  out  of  the  operation  was  greatly  facilitatetl.  In 
this  manner  the  entire  pelvic  floor  was  laid  free  from  the  urethra  to  the 
sacrum,  .so  that  it  was  possible  to  extirpate  the  entire  vagina,  the  uterus 
with  adnexa,  the  parametria,  and  the  rectum  in  the  most  radical  maimer 
with  almost  perfect  hemostasis,  and  without  danger  of  infection  or  of 
implantation  of  malignant  tissue,  since  neither  the  vagina  nor  rectum 
were  opened  during  the  entire  operation.  The  only  objection  which 
Paunz  can  see  to  this  type  of  operation  is  that  the  sphincter  is  sacri- 
ficed, and  an  artificial  anus  sacralis  must  be  formed.  He  believes,  how- 
ever, that  any  attempt  to  preserve  the  sphincter,  l)y  merely  resecting 
the  rectum  and  bringing  down  the  remaining  bowel  to  it,  complicates 
the  operation  too  much,  necessitating  tjpening  the  intestine,  and  thereby 
robbing  the  procedure  of  its  completely  aseptic  character.     He  con- 
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siders,  therefore,  that  it  is  better  to  sacrifice  the  sphincter,  especially 
as  the  patients  gradually  accustom  themselves  to  the  new  conditions, 
by  proper  regulation  of  diet  are  able  to  secure  but  one  stool  a  day,  and 
are  practically  as  comfortable  as  though  they  had  a  functionating 
sphincter  muscle.  The  operation  described  by  Paunz  was  carried  out 
entirely  under  spinal  anesthesia;  the  patient  stood  it  extremely  well, 
was  out  of  bed  the  next  day,  and  was  discharged  with  the  wound 
entirely  healed  at  the  end  of  four  weeks. 


DISEASES    OF    THE    LARYNX     AND     CONTIGUOUS 
STRUCTURES 


UNDER   THE    CHARGE    OF 

J.  SOLIS-COHEN,    M.D., 

OF    PHILADELPHIA. 


Varix  Involving  the  Soft  Palate,  the  Left  Tonsil,  and  the  Pharyngeal 
Wall. — Porter  reports  {Jour.  Lar.,  RhinoL,  and  Otol.,  February,  1912) 
a  case  which  occurred  in  a  married  w^oman,  aged  forty-four  years, 
complaining  of  inability  to  work  or  to  walk  much,  owing  to  shortness 
of  breath.  She  had  also  great  difficulty  in  putting  on  her  boots  or 
stooping,  as  this  caused  a  choking  sensation.  She  stated  that  she  has 
had  varicose  veins  in  the  legs  and  vulva  since  the  birth  of  her  first  child 
when  she  was  seventeen  years  old.  She  has  also  a  small  angioma  on  the 
left  little  finger.  Her  grandfather  and  her  mother  suffered  from  vari- 
cose veins,  and  her  eldest  daughter,  aged  twenty-two  years,  was  also 
affected  in  a  similar  way.  The  condition  of  her  throat  was  first  noticed 
by  chance  some  sixteen  years  ago,  at  which  time  she  was  able  to  do  her 
housework  and  no  treatment  was  instituted.  During  the  last  eighteen 
months  the  symptoms  have  become  greatly  aggravated.  On  inspecting 
the  pharynx  a  tortuous  mass  of  veins  was  seen  on  the  uvula,  the  left 
tonsil,  the  posterior  pillar,  and  the  wall  of  the  pharynx.  A  blue,  slightly 
raised  area  was  also  seen  on  the  soft  palate  which  overlies  a  second 
mass  of  veins.    The  larynx  and  rhinopharynx  were  healthy. 


Retro-pharyngeal    Abscess   with    Paralysis    of    the    Esophagus. — 

Thompson  reports  {Laryngoscope,  November,  1911)  the  case  in  a 
well-developed  farmer's  boy,  aged  nineteen  years,  who  suddenly 
became  unable  to  swallow  after  a  few  days'  malaise,  the  inability 
continuing  for  one  week,  and  being  complicated  by  severe  attacks  of 
cough  and  dyspnea.  Ultimately,  a  retropharyngeal  abscess  was  rup- 
tured by  passing  the  finger  into  the  rhinopharynx  through  a  mass  of 
inflamed  adenoid  tissue,  after  which  the  patient  was  fed  through  a 
stomach  tube  for  three  weeks  and  his  further  recovery  was  rapid.  An 
abscess  under  a  mass  of  adenoids,  causing  paralysis  of  the  esophagus, 
had  been  seen  by  the  doctor  only  once  in  twenty-seven  years  of  throat- 
work. 
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Brain  Abscess,  Secondary  to  EthmoidJtis  and  Frontal  Sinusitis.  - 
McCoy  (Lirt/iigoscope,  Novomher,  1911)  'gives  a  final  report  of  a 
case  which  he  had  reported  a  year  previously  in  a  hoy,  aged  ten  years, 
whose  frontal  sinus  had  been  exposed  through  a  Killian  incision.  The 
frontal  sinus  had  been  relieved  of  considerable  pus  and  thoroughly 
curretted,  together  with  some  anterior  ethmoidal  cells,  and  the  frontal 
nasal  duct  had  been  enlarged.  Some  weeks  later  it  became  necessary 
to  expose  a  large  epidural  abscess  leading  down  to  and  connecting  with 
the  frontal  sinus,  recjuiring  the  removal  of  considerable  necrotic  bone. 
After  various  tribulations,  the  patient  succumbed  a  year  after  the 
operative  procedure. 


Ethmoidectomy  for  Epithelioma. — Audibert  reports  {Revue  Ilcbd. 
de  Lanjngologic,  d'Otologie  ct  do  RhinoJogie,  February  24,  1912)  this  case 
in  a  man,  aged  fifty-five  years,  unable  to  breathe  through  the  right 
nasal  passage,  but  without  any  other  symptom  of  distress.  The  passage 
was  found  filled  with  cauliflower  excrescences  which  bled  at  the  slightest 
contact  with  the  probe.  Posterior  rhinoscopy  revealed  pretty  much  the 
same  aspect,  and  digital  exploration  detected  a  soft  vegetative  mass 
covering  the  rhinopharynx,  the  right  choana,  and  reaching  from  the 
roof  to  the  soft  palate,  barely  passing  the  middle  line,  and  consequently 
leaving  a  free  space  upon  the  right  side.  On  diaphanoscopy,  the  frontal 
maxillary  sinuses  became  illuminated  normally.  The  mass  was  re- 
moved by  external  access  with  a  good  deal  of  hemorrhage,  necessitating 
several  tamponings.  The  middle  and  the  superior  turbinates  were 
destroyed,  the  anterior  ethmoidal  cells  resected  to  the  cribriform  plate 
of  the  ethmoid,  and  the  septum  was  resected  in  its  posterior  portion. 
Every  suspicious  surface  was  thoroughly  curetted,  and  hemorrhage 
arrested  by  tamponing  the  nasal  fossse  with  iodoform  gau/e,  and  the 
skin  wound  united  with  sutures.  Recovery  was  good.  Fifteen  months 
later  the  patient  still  respired  freely,  and  his  nasal  fossa  did  not  exhibit 
any  trace  of  the  growth. 


Carcinoma  of  the  Rhinopharynx. — Broavn  reports  a  case  {Laryn- 
goscope, November,  1911)  in  a  man,  aged  forty-nine  years,  who  for  six 
months  had  been  gradually  losing  flesh  and  strength,  and  complained 
likewise  of  a  yellow  discharge  from  the  throat  and  nose,  bad  taste  in  the 
mouth,  and  breath  offensive  to  his  friends.  On  examination,  February 
26,  1911,  a  profuse  purulent  discharge  was  noticed  in  the  inferior 
meatus  on  the  left  side,  and  posterior  rhinoscopy  revealed  a  large 
cauliflower-like  mass  almost  completely  filling  the  rhinopharynx  and 
springing  from  the  vault,  principally  on  the  left  side.  JVIicroscopic 
examination  of  a  section  showed  it  to  be  a  squamous-celled  carcinoma. 
April  3,  the  patient  complained  of  numbness  of  the  left  side  of  the  face, 
and  about  four  days  later  anesthesia  of  the  parts  supplied  by  the  oph- 
thalmic branch  was  nearly  complete.  April  18,  upon  awakening,  the 
patient  noticed  double  vision,  and  three  days  later  ptosis  was  observed 
on  this  left  side.  On  April  20,  ptosis  was  complete.  Death  occurred 
May  6,  the  result  of  meningitis.  As  Brown  observes,  the  consecutive 
history  of  the  case  is  interesting  in  so  plainly  demonstrating  the  steady 
progress  of  the  lesion. 
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Laryngeal  Carcinoma  of  Slow  Evolution. — Kaiiler  reports  {Annales 
dcs  M(il.  (Ic  VOrriUc,  (hi  L(ir.,  da  Ncz  d  da  Pharynx,  Fel)ruary,  1912)  a 
patient  witli  carcinoma  of  the  hypopharynx  who  had  been  sul)mitted 
to  an  endohiryngeal  operation  ten  years  previously,  not  impossibly  for 
a  cancer  of  the  larynx  of  slow  e\'olution.  He  also  reported  a  case  in  a 
man,  aged  fifty-two  years,  who  had  for  eight  and  one-half  years  pre- 
sented a  clinical  aspect  which  did  not  permit  a  diagnosis  of  carcinoma 
of  the  larynx.  The  biopsy  alone,  made  several  times,  indicated  the 
diagnosis  of  carcinoma.  An  analogous  case  showed  how  important  it 
was  to  be  prudent  as  to  the  indication  for  a  radical  operation  by  external 
procedure,  in  which  the  mortality  is  large. 


PATHOLOGY    AND    BACTERIOLOGY 

UNDER   THE    CHARGE    OF 

JOHN  McCRAE,  M.D.,  M.R.C.P., 

LECTURER  ON  PATHOLOGY  AND   CLINICAL   MEDICINE,  MC  GILL  UNIVERSITY,    MONTREAL;   SOME  TIME 

PROFESSOR   OF  PATHOLOGY   IN  THE   UNIVERSITY   OF  VERMONT,  BURLINGTON,  VERMONT; 

SENIOR   ASSISTANT   PHYSICIAN,    ROYAL  VICTORIA   HOSPITAL,    MONTREAL. 


The  Destruction  of  Red  Blood  Corpuscles. — I.  I.  Lintvarev 
(A7171.  de  VInst.  Past.,  January  and  February,  1912,  Tome  xxvi,  Nos. 
1  and  2)  deals  at  some  length  with  the  intrasplenic  and  intrahepatic 
destruction  of  red  blood  corpuscles.  Under  normal  conditions  the 
destruction  of  blood  occurs  by  the  agency  of  special  cells,  the  erythro- 
phages,  which  are  partly  destroyed  in  the  spleen  itself,  but  are,  for 
the  most  part,  carried  to  the  liver  by  the  blood  where  they  hand  over 
at  their  destruction,  to  the  liver  cells,  the  products  of  destruction  of  the 
red  corpuscles.  Meanwhile,  the  bone  marrow  replaces  the  destroyed 
corpuscles.  In  pathological  states  characterized  by  the  symptoms  of 
the  primary  anemias,  so-called,  the  destruction  of  red  corpuscles  by 
these  erythrophages  is  greatly  increased.  Thus  Lintvarev  would 
group  together  Banti's  disease,  cirrhosis  of  the  liver,  splenomegaly, 
and  pernicious  anemia,  which  differ  from  one  another  merely  in  a 
quantitative  way  and  in  the  organs  in  which  the  most  marked  changes 
occur:  Pernicious  anemia,  if  the  marked  changes  are  in  the  blood 
picture;  hepatic  cirrhosis  if  the  connective  tissue  of  the  liver  is  most 
affected;  splenomegaly,  if  the  enlargement  of  the  spleen  appears  to 
surpass  in  importance  the  hepatic  and  blood  disturbances.  Cirrhosis 
of  the  liver  results,  Lintvarev  thinks,  from  irritation  of  the  tissue  of 
Glisson's  capsule  by  the  products  of  disintegration  of  the  erythrophages 
and  their  contents,  which  also  is  responsible,  in  other  cases,  for  the 
stimulation  of  the  splenic  connective  tissue.  The  erythrophages  are 
produced  in  the  jMalpighian  corpuscles  of  the  spleen,  as  well  as  in 
lymph  nodes,  and  certain  poisons,  exogenous  as  well  as  endogenous, 
are  responsible  for  an  excessive  production  of  these  cells.  The  primary 
anemias  are  characterized  by  such  an  excess,  with  increased  destruction 
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of  till'  ri'd  corpuscles  due  to  the  hcijjhtcned  activity  of  the  destroyers: 
as  a  result  of  the  destruction,  and  the  preat  need  of  new  corpuscles,  the 
blood  shows  young  and  often  immature  forms  of  corpuscle.  Lintvarev 
sees  in  the  overproduction  of  phagocytes  in  tuberculous  and  syphilitic 
states,  the  main  cause  of  the  anemia  produced,  as  well  as  the  lesions 
of  spleen  and  liver  to  which  reference  has  been  made.  The  happy  term 
"phagocytes  a  tout  f aire"  is  employed  to  designate  the  erythroblasts. 

Experimental  Goitre  and  Cardiac  Hypertrophy  from  Suspected 
Water  Sources.  — Hih(  hkk  (Diulsch.  Zcit.srhr.  f.  Chir.,  I'Jll,  cxij.  NOs. 
4  to  (i)  has  demonstrated  the  ])ossibility  of  causing  struma  in  rats  by 
causing  them  to  drink  water  of  the  particular  geological  sources  that 
are  known  to  cause  it  in  human  beings.  His  series  embraced  120 
animals,  was  carefully  controlled,  and  consisted  of  animals  from  various 
districts.  Against  120  successful  attempts  in  producing  goitre,  there 
was  not  a  single  tumor  found  in  the  control  animals,  and  histological 
examination  leads  Bircher  to  state  that  the  conditions  are  strictly 
parallel.  With  continuance  of  the  use  of  the  water  concerned  tlie 
cellular  degenerations  were  readily  observed;  nodular  and  difliise 
change  were  observed  in  the  thyroid,  and  hypertrophy  of  the  heart 
accompanied  by  degeneration  in  its  muscle. 


Typhoidal  Bacteriemia  with  Localization  in  the  Lung. — That  we  do 
well  to  consider  typhoid  fever  as  a  bacteriemia  with  localization  in  tiie 
intestine  is  evidenced  by  a  case  carefully  reported  by  Courmoxt, 
vSavy,  and  Charlet  {Jour,  de  Physiol,  et  de  Path.  Genhale,  March  15, 
1912,  xiv,  No.  2)  in  which  there  were  no  intestinal  symptoms,  Imt  a 
continued  and  severe  purulent  l>ronchitis.  The  malady  began  in  a 
woman,  aged  thirty-eight  years,  with  continued  fever,  torpor,  enlarged 
spleen,  and  a  slight  ulceration  on  one  anterior  pillar  of  the  pharynx.  .\ 
very  irregular  fever,  with  large  regressions,  lasting  more  than  three 
months,  followed.  The  pulse  was  rapid,  and  the  pulmonary  symptoms 
marked;  purulent  sputum  was  present  in  great  quantity;  there  was 
frequent  cough,  dyspnea  without  cyanosis,  no  consolidation,  but  num- 
erous rales  in  all  parts  of  the  lungs.  Albuminuria  was  marked.  Head- 
ache and  diarrhea  were  aljsent,  the  tongue  was  furred  but  the  appetite 
continued  fairly  good.  Blood  cultures,  at  first  un.successful,  later  at 
various  times  gave  the  bacillus  typhous,  typical  even  in  agglutination. 
Later,  the  bacteria  appeared  in  the  urine.  The  Widal  reaction  appeared 
on  the  eighth  da\'.  No  rose  spots  were  seen  at  any  time.  A  large 
bedsore  occurred.  After  a  desperate  illness,  during  the  course  of  which 
the  patient  was  operated  upon  for  strangulation  of  a  preexistent 
hernia,  she  made  a  perfect  recovery. 


Antityphoidal  Immunization  by  the  Intestinal  Tract.— CorKMONT 
and  Ro(  iiAix  ]M-c\ioiis]y  dcinonstrati'd  the  i)ossibility  of  antityphoidal 
iriununization  in  animals  by  the  intestinal  route,  and  have  now  applied 
it  to  man  {.lour,  de  Phys.  et  de  Path,  (ifn.,  xiv.  No.  2).  The  vaccine 
was  given,  with  laurlanum,  l)y  the  rectum,  and  in  no  case  was  there 
any  boflily  reaction.  In  the  l)lood,  the  agglutinative,  bacteriolytic,  and 
bactericidal  properties  appeared  in  due  time,  attaining  their  maximum 
three  weeks  after  the  first  of  three  injections  at  intervals  of  five  days. 
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The  agglutinative  and  bacteriolytic  powers  were  surpassed  by  the  bac- 
tericidal, and  the  three  varied  from  time  to  time,  the  curves  not  being 
parallel;  all  were  demonstrable  six  months  later,  although  attenuated: 
they  soon  disappeared  thereafter.  The  time  of  their  appearance  and 
their  duration  were  about  the  same  as  in  subcutaneous  inoculation, 
but  the  degree  of  power  was  scarcely  so  high. 

The    Source    and    Development    of    Generalized    Tuberculosis. — 

JuRGELUNAS  (Zcits.  f.  Ilj/g.  u.  Ivfclct.,  Ixxi,  Hft.  2),  pu])lishes  an  exten- 
sive series  of  experiments  upon  the  vexed  question  of  the  routes  by 
which  tubercle  bacilli  enter  the  organism.  His  results  conform  in 
general  to  what  are  the  most  widely  accepted  ideas.  Guinea-pigs 
exposed  to  the  inhalation  of  dry  and  moist  cultures  showed  implication 
first  of  the  thoracic  organs,  wliose  infection  was  both  direct  and  also 
indirect  through  the  walls  of  the  mouth  cavity  and  throat.  Infection 
occurred  alike  easily  if  moist  or  dried  cultures  were  used.  Through  these 
walls,  the  quickest  mode  of  infection  was  the  introduction  of  emulsion 
of  bacilli  into  the  mouth;  while  from  the  lumen  of  the  intestine  the 
disease  could  be  readily  caused  if  a  great  number  of  bacilli  were  intro- 
duced. The  introduction  of  an  emulsion  of  bacilli  of  the  human  type 
into  the  intestine  failed  to  infect;  on  the  contrary,  infection  was  ob- 
tained by  the  introduction  of  an  emulsion  of  bovine  bacilli,  especially 
by  way  of  the  mouth  and  throat:  bovine  bacilli  were  apparently  able 
to  infect  from  the  intestine  only  if  a  large  quantity  was  used.  Human 
bacilli  in  the  mouth  cavity  of  sucking  pigs,  goats,  and  sheep  failed  to 
infect,  while  bovine  bacilli  succeeded  readily  under  like  circumstances. 
In  the  above  mentioned  animals,  the  unwounded  wall  of  the  gastro- 
intestinal tract  seemed  to  be  a  strong,  but  not  insurmountable  barrier 
against  the  passage  of  bacilli :  the  appendix  and  the  sacculus  rotundus 
of  the  rabbit  showed  the  weakest  resistance.  Jurgelunas  feels  justified 
in  reasserting  strongly  the  nonidentity  of  human  and  bovine  types  of 
the  bacillus,  and  considers  the  rabbit  and  the  sucking  pig  as  the  best 
subjects  for  their  differentiation. 


A  New  Japanese  Publication. — ^We  welcome  the  appearance  of  the 
first  volume  of  the  Proceedings  of  the  Japanese  Pathological  Associa- 
tion, which  met  in  April,  1911,  in  Tokyo.  The  Proceedings  appear, 
some  in  German,  some  in  English,  and  the  greater  part  in  Japanese. 
The  main  general  subject  discussed  was  "  Schistosomiasis  japonica, "  to 
which  a  symposium  was  devoted. 


Notice  to  Contributors. — All  communications  intended  for  insertion  in 
the  Original  Department  of  this  Journal  are  received  only  with  the  distinct 
understanding  that  they  are  contributed  exclusively  to  this  Journal. 

Contributions  from  abroad  written  in  a  foreign  language,  if  on  examination 
they  are  found  desirable  for  this  Journal,  will  be  translated  at  its  expense. 

A  limited  number  of  reprints  in  pamphlet  form,  if  desired,  will  be  furnished 
to  authors,  provided  the  request  for  them  be  written  on  the  manuscript. 

All  communications  should  be  addressed  to — 

Dr.  George  Morris  Piersol,  1927  Chestnut  St.,  Phila.,  Pa.,  U.  S.  A. 
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A  CLINICAL  STUDY  OF   A  THOUSAND  CASES   OF  ULCER  OF 
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By  Julius  Friedenwald,  M.D., 

PROFESSOR  OF  GASTRO-ENTEROLOGY  IN*  THE  COLLEGE  OF  PHYSICIANS  AND  SURGEONS, 

BALTIMORE 

In  the  study  of  the  thousand  cases  of  ulcer  of  the  stomach  and 
duodenum,  great  care  has  been  exercised  to  ehminate  all  cases  in 
which  there  has  been  the  slightest  question  as  to  the  diagnosis, 
and  suspected  cases  in  which  the  diagnosis  has  been  the  least 
doubtful  have  been  excluded  from  this  report.  The  thousand 
cases  occurred  in  12,598  patients  effected  with  various  gastric 
disturbances  (7.8  per  cent.). 

Age.  As  is  observed  in  the  following  table,  the  largest  proportion 
of  cases  occur  between  the  twentieth  and  fiftieth  years  and  the 
greatest  number  between  the  twentieth  and  thirtieth  years: 

Age. 
0  to  10 
10  to  20 
20  to  30 
30  to  40 
40  to  50 
50  to  60 
60  to  70 
Over  70 

Sex.  Of  the  total  number  of  cases  there  are  676  males  and 
324  females.  The  following  table  illustrates  the  number  of  cases 
observed  in  males  and  females  according  to  age: 

'  Presented  at  the  Meeting  of  the  Association  of  American  Physicians,  held  at  Atlantic  City, 
-May   14.   1912. 
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Cases. 

Per  cent 

2 

0.20 

162 

16.20 

345 

34.50 

229 

22.90 

128 

12.50 

93 

9.30 

38 

3.80 

3 

0  30 
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Males. 

2 

'      ' 124 

\ 262 

30  to  40 ^^^ 

40  to  50 '•*! 

50  to  60 ^^ 

.      .      .      .  29 


Years. 

0  to  10 

10  to  20 

20  to  30 


60  to  70 
Over  70 


1 


•males. 

Total 

0 

2 

38 

162 

83 

345 

110 

229 

37 

128 

45 

93 

9 

38 

2 

3 
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Fig.  1. — Age  diagram  of  1000  cases  of  ulcer. 
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Fjg.  2. — Sex  and  age  diagram  of  1000  cases  of  ulcer. 
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Of  the  1000  cases,  31  were  foiiiul  in  cooks,  IS  in  workers 
in  metals,  12  in  workers  in  porcelain,  8  were  miners,  2S  were  tailors, 
1.')  were  shoe  makers,  and  19  were  blacksmiths. 

A  definite  history  of  trauma  was  elicited  in  23  cases,  in  10  of 
which  there  had  been  blows  on  the  abdomen. 

Anemia.  In  324  of  our  cases  in  which  hemo^dobin  estimations 
had  been  recorded,  anemia  was  present  in  211  cases  (05  per  cent.). 
The  average  of  the  hemoglobin  estimations  was  61  per  cent.; 
this  does  not,  however,  include  those  cases  accompanied  by  severe 
hemorrhages.  In  302  cases  in  which  hematemesis  or  melena 
occurred,  the  average  hemoglobin  estimation  was  46  per  cent. 

Cardiac  and  Vascular  Changes.  Chronic  endocarditis  was 
present  in  43  cases  (4.3  per  cent.);  arteriosclerosis  in  153  (15.3 
l)er  cent.). 

Previous  Disorders  of  Digestion.  In  the  1000  cases  there 
was  a  history  of  some  previous  digestive  distrubance  in  482  cases 
(48.2  per  cent.).  Some  of  these  disturbances  must  have  been 
premonitory  symptoms  of  the  ulcer  itself,  inasmuch  as  there  is 
often  great  difficulty  in  distinguishing  early  signs  of  ulcer  from 
ordinary  slight  gastric  disturbances. 

Excesses  in  Food  and  Drink.  The  history  of  former  indis- 
cretions in  diet  was  obtained  in  433  instances  (43.3  per  cent.); 
but  only  in  129  (12.9  per  cent.)  did  the  patient  attribute  his 
disease  to  some  specific  error  in  diet. 

A  history  of  alcoholism  w^as  obtained  in  214  instances  (21.4 
per  cent.). 

Infectious  Diseases.  A  history  of  syphilis  was  obtained  in 
52  instances,  yet  only  in  5  could  the  ulcer  be  directly  attributed 
to  this  disease.  Tuberculosis  of  the  lungs  was  present  in  26 
instances,  but  as  far  as  could  be  observed  this  disease  appeared 
to  have  no  etiological  bearing  upon  the  production  of  the  ulcer. 

The  Gastric  Secretion  in  Ulcer.  Of  the  thousand  cases  the 
gastric  secretion  was  examined  in  810  instances. 

Cajses.  Per  cent. 

Normal  acidity  was  observed  in 370  4G.4 

Hyperchlorhydria  was  observed  in 240  30.3 

Hypochiorhydria  and  anacidity 18S  23.2 

810 

Of  the  810  cases,  consisting  of  510  males  and  294  females,  the 
acidities  were  as  follows : 

Males.  Female."), 

Cases.     Per  cent.  Cases.     Per  cent. 

Normal  acidity 271  33.5  105  12.9 

Hyperchlorhydria 101  19.8  85  10.5 

Hypochlorhydria  and  anacidity     ...        84  10.4  104  12.8 

516  294 


Males. 

Females. 

Per  cent. 

Cases.     Per  cent 

22.0 

85            19.9 

8.3 

39              9.1 

18.6 

93            21.8 
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Hyperacidity  was  proportionately  more  frequently  observed  in 
males  and  subacidit}^  in  females,  while  the  greatest  number  of 
males  as  well  as  females  presented  a  normal  acidity.  It  is  interesting 
to  note  the  relation  of  acidities  to  the  duration  of  the  disease. 
In  acute  ulcers  and  especially  those  accompanied  by  recent 
hemorrhages,  the  acidity  is  very  high,  while  in  chronic  forms  the 
acidity  is  low.  In  128  cases  of  acute  ulcer  of  which  75  were  males 
and  53  were  females,  96  (61  males  and  35  females),  presented  high 
acidities. 

Males.  Females. 

Cases.     Per  cent.  Cases.     Per  cent. 

Normal  acidity 12              9.3  8              0.6 

Hyperchlorhydria 61            47.6  35            27.3 

Hypochlorhydria 2              1.6  10              7.7 

75  53 

Of  the  426  cases  of  chronic  ulcers  of  long  duration  the  tend- 
ency is  toward  low  acidities.  The  following  table  illustrates  this 
condition : 

Cases. 

Normal  acidity 94 

Hyperchlorhydria 35 

Hypochlorhydria .80 

Total 209  48.9  217  50.8 

Duration  of  Symptoms.  The  average  duration  of  symptoms 
in  ulcer  is  twelve  years.  The  following  table  illustrates  the  average 
duration  of  symptoms  in  males  and  females  according  to  age: 


Age. 
0  to  10 
10  to  20 
20  to  30 
30  to  40 
40  to  50 
50  to  60 
60  to  70 
Over  70 

Pain.  Pain,  the  most  prominent  feature  of  ulcer  was  present 
in  94  per  cent,  of  our  cases.  It  is  most  prominent  in  those  cases 
accompanied  by  hyperchlorhydria.  Of  the  810  cases  in  which 
the  gastric  contents  was  analyzed  the  relation  of  pain  to  acidity 
is  presented  in  the  following  table,  from  which  it  is  evident  that 
pain  is  most  pronounced  in  those  instances  associated  with  high 
acidity : 

Moderate.  Moderately  severe.       Severe. 

No.           %  No.           %           No.          % 

92         11.3  123          15.1          159          19.6 

8           9.0  35           4.3         202         24.9 

59           7.3  82          10,1           40           5.0 


Average  duration  of 

Average  duration  of 

Males. 

symptoms  in 

years. 

Females. 

symptoms  in  years. 

2 

1 

2 

0 

124 

2 

38 

1? 

262 

11 

83 

10^ 

119 

19 

110 

13^ 

91 

14 

37 

16 

48 

16i 

45 

19 

29 

17 

9 

19^ 

1 

20 

2 

12 

Absent. 

Cases.    No. 

% 

Normal  acidity 

.      376         2 

0.2 

Hyperchlorhydria  . 

.      246         1 

0.1 

Hypochlorhydria 

.      188         7 

0.7 
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Time  of  Appearance  of  Pain.  Of  the  1000  cases  the  pain 
appeared  within  the  first  hour  after  meals  in  223  instances,  between 
one  and  two  hours  in  188,  after  two  hours  in  491,  and  in  88  it 
appeared  irrejjularly. 

Effect  of  Food  Upon  Pain.  The  pain  was  aggravated  in  212 
instances  by  the  ingestion  of  food  and  was  relieved  in  619  instances 
by  the  taking  of  food.  In  109  instances  the  pain  was  neither 
increased  nor  relieved  by  the  taking  of  food. 

Intermissions  of  Pain.  In  563  instances  of  the  940  cases 
in  which  pain  was  present,  there  were  one  or  more  periods  in  which 
distinct  intermissions  of  pain  occurred  varying  from  one  to  twelve 
months  or  more.  The  following  table  presents  these  according  to 
periods  of  intermission  in  months: 

Cases.  Months  of  intermission. 

94 1  to    2 

72 2  to    3 

82 3  to    4 

79 4  to    5 

48 5  to    6 

26 6  to    7 

38 7  to    8 

34 8  to    9 

17 9  to  10 

20               10  to  11 

31 11  to  12 

22 12  or  more. 

563 

Tenderness.  Of  the  1000  cases  epigastric  tenderness  was 
present  in  908  cases  (90.8  per  cent.).  A  tender  area  was  noted  to 
the  right  of  the  median  line  in  41  cases  (4.1  per  cent.).  The  dorsal 
together  with  an  epigastric  tender  spot,  was  noted  in  523  instances 
(52.3  per  cent.).  A  dorsal  area  alone  in  25  (2.5  per  cent.).  No 
tender  area  in  26  instances  (2.6  per  cent.). 

Vomiting.  Vomiting  is  another  very  prominent  symptom, 
though  not  as  constant  as  the  pain.  It  occurred  in  676  of  our  cases 
(67.6  per  cent.).  It  is  proportionately  more  frequent  in  those 
instances  in  which  pain  appears  earlj\  Of  the  940  cases  in  which 
pain  was  present  there  were  223  having  pain  within  the  first  hour, 
of  which  194  had  vomiting.  There  were  188  with  pain  between 
the  first  and  second  hours,  of  which  143  had  vomiting;  529 
manifested  pain  two  hours  after  meals,  (or  pain  appeared  irregu- 
larly), of  which  324  had  vomiting.  The  following  table  illustrates 
this  condition: 

Per  cent,  of  cases  of 
vomiting  in  propor- 
Time  of  appearance  of  pain  Cases  with     Cases  with      General  tion  to  the  cases 

in  hours.  pain.  vomiting.      per  cent.  with  pain. 

In  one  hour 223  194  29.3  87.0 

In  one  to  two  hours       ...  188  143  21.6  76.6 

After  two  hours  or  irregularly  .  529  324  49.0  61.2 

Total 940  661 
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Of  the  40  cases  of  ulcer  not  accompanied  by  pain,  vomiting 
occurred  in  16  cases  (40  per  cent.). 

Vomiting  and  Acidity.  Of  the  810  cases  in  which  an  examina- 
tion was  made  of  the  gastric  contents,  the  relation  of  the  vomiting 
to  the  acidity  is  illustrated  in  the  accompanying  table.  There 
were  676  of  these  cases  in  which  vomiting  was  present.  Of  these 
there  were  531  in  which  analyses  were  made.  Vomiting  is  definitely 
more  prominent  in  those  instances  accompanied  by  high  acidity. 


Acidity. 
Normal  acidity  . 
Hyperchlorhydria 
Hypochlorhydria 


Moderate  vomiting. 

Severe  vomiting. 

Cases. 

Number.     Per  cent. 

Number.     Per  cent 

298 

125             23.5 

171              32.5 

138 

18                3.3 

122             22.8 

95 

76              14.3 

19                3.5 

Hematemesis.  Gastric  hemorrhage  was  manifested  or  a  history 
of  this  symptom  was  presented  in  228  of  the  1000  cases,  that  is 
in  22.8  per  cent.  In  the  following  table  the  proportion  of  cases 
accompanied  by  a  single  hemorrhage  or  with  multiple  hemorrhages 
are  presented  according  to  age : 


Proportion 

cases 

Proportion  cases 

single 

multiple 

Cases  w 

th 

Per 

cent,  of 

cases 

hemorrhage. 

hemorrhage. 

Years. 

hcmorrh.s 

ge. 

with  hemorrhage. 

Number.  Per  cent. 

Number. 

Per  cent 

0  to  10     . 

0 

0.0 

0 

0.0 

0 

0.0 

10  to  20     . 

48 

21.0 

17 

7.4 

31 

13.6 

20  to  30     . 

81 

35  5 

23 

10.0 

58 

25.4 

30  to  40     . 

42 

18.3 

28 

12.7 

13 

5.7 

40  to  50     . 

29 

12.8 

8 

3.4 

21 

9.0 

50  to  60     . 

20 

8.8 

6 

2.6 

14 

6.0 

60  to  70     . 

8 

3.5 

6 

2.6 

2 

0.9 

Over  70 

0 

0.0 

0 

0.0 

0 

.0 

Total 


228 


99.6 


89 


38.7 


139 


60.6 


Helena.  Tar-colored  stools  or  a  history  of  this  condition  was 
presented  in  515  of  the  1000  cases,  that  is  51.5  per  cent.  The 
following  table  illustrates  the  number  and  percentage  of  these 
cases  at  various  ages;  the  largest  proportion  appearing  between 
the  tenth  and  thirtieth  years: 

Cases  with  Per  cent,  of  cases 

Years.  melena.  with  melena. 

OtolO 0  0.0 

10  to  20 103  10.3 

20  to  30 161  16.1 

30  to  40 98  9.8 

40  to  50 66  6.6 

50  to  60 61  6.1 

60  to  70 24  2.4 

Over  70 2  0.2 

Total 515  51.5 

It  is  also  interesting  to  note  the  proportion  of  cases  with  melena, 
and  to  compare  this  condition  with  hematemesis  observed  at  various 
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ages,  as  is  illustrated  in  the  accompaiiyiiij;  table.  Mclciia  is  over 
twice  as  frequent  as  gastric  hemorrhage  and  occurs  mucli  more 
frequently  after  the  fortieth  year  of  age  than  is  observed  with 
hematemesis. 

Comparison  of  Cases  with  Hematemesis  and  Melena  at  Vakious  Aues. 

Gastric  liemorrhuK*'-  Mulena. 

Ages.                                                                       Cases.  Per  pr-ut.  C"a.ses.          Fit  rent. 

0  to  10   .                     0                   0.0  0  0.0 

10  to  20                                  48                 4.8  103  U)  ."{ 

20  to  30  .               ...   81       8.1  101  10  1 

30  to  40  .                    .42       4.2  OS  9.8 

40  to  o("        2?)       2.9  or,  (i.O 

.'jO  to  00             20       2.0  (11  fi.l 

60  to  70 S       0.8  24  2  4 

Over  70 0       0.0  2  0.2 

228  515 

There  were  287  cases  accompanied  by  melena  without  any 
evidence  of  hematemesis.  These  cases  are  presented  according  to 
age  in  the  following  table.  They  are  cases  of  duodenal  ulcers 
which  are  to  be  presented  later  on. 

Age.  Cases.  Per  cent. 

10  to  20 .55  19.5 

20  to  30 82  28.3 

30  to  40 56  19.5 

40  to  50 37  12.9 

50  to  60 41  14.2 

CO  to  70 10  5.5 

Over  70 0  0.0 

Total 287 

Occult  Blood,  The  test  for  occult  blood  was  made  con.stantly 
only  with  feces.  The  stools  were  examined  in  539  cases  of  the 
1000  cases.  Of  these  407  gave  one  or  more  positive  results  (86.0 
per  cent.).  The  examinations  here  noted  were  only  made  in  those 
instances  in  which  visible  blood  was  absent,  or  had  not  appeared 
for  a  considerable  length  of  time  before  the  test  had  been  made. 
Blood  was  not  always  present  in  the  first  test  but  frequently 
appeared  sometime  during  the  course  of  the  disorder. 

EiNHORN  String  Test,  The  string  test  was  made  in  41  of  our 
cases  and  was  found  positive  in  34  (83  per  cent.).  The  results 
obtained  by  means  of  this  test  are  about  as  sensitive  as  the  test 
for  occult  blood. 

Complications.  Atony  of  the  stomach  was  noted  in  321 
(32.1  per  cent.)  of  our  cases  and  enteroptosis  was  noted  in  411 
instances  (41.1  per  cent.).  Evidences  of  dilatation  of  the  stomach 
were  observed  in  336  instances  (38.4  per  cent.).  A  tumor  was 
palpable  in  the  form  of  an  hypertrophied  pylorus  in  25  of  our  cases 
(2.5  per  cent.),  and  perforation  occurred  in  10  cases  (1  per  cent.). 
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Duodenal  Ulcers.  Of  the  1000  cases  of  ulcer  529  were  duo- 
denal (52.9  per  cent.),  and  409  gastric  (40.9  per  cent.),  and  62 
(6.2  per  cent.)  undetermined.  The  largest  number  of  duodenal 
ulcers  occurred  between  the  twentieth  and  thirtieth  years.  The 
following  table  illustrates  the  number  of  cases  of  duodeanl  ulcer 
arranged  according  to  age: 

Years.  Cases.  Per  cent. 

10  to  20 55  10.3 

20  to  30 159  .30.0 

.30  to  40 149  28.2 

40  to  50 91  17.2 

50  to  CO 43  8.2 

60  to  70 32  6.0 

Over  70 0  0.0 

.529 

Sex.  The  largest  proportion  of  cases  occurred  in  males,  i.  e., 
307  males  (58  per  cent.),  and  222  females  (42  per  cent.).  The 
following  table  indicates  the  number  of  males  and  females  at 
various  ages: 

Years.  No. 

10  to  20 31 

20  to  30 S5 

30  to  40 87 

40  to  50 66 

.50  to  GO 11 

60  to  70 27 

307  222 

Acidity.  Of  the  529  cases  the  secretion  was  analyzed  in  402. 
Of  the  402  there  were  195  with  normal  acidity,  142  with  hyperchlor- 
hydria,  and  65  with  hypochlorhydria.  The  accompanying  table 
illustrates  this  condition: 

No.  Per  ceut. 

Normal  acidit.v 195  48.5 

Hyperohlorhydria 142  35.3 

Hypochlorh.vdria 65  16  1 

402 

Of  the  402  cases  there  were  213  males  and  189  females  which 
are  arranged  according  to  their  acidities  in  the  following  table. 
Hyperacidity  being  more  frequently  observed  in  males  and  sub- 
acidity  in  females. 


Males. 

Females. 

Per  cent. 

No. 

Per  cent. 

5.8 

24 

4.5 

16.1 

74 

13.9 

16.4 

62 

11.7 

12.4 

25 

4.7 

2.0 

32 

6.0 

5.1 

5 

0.9 

Male. 

Female. 

Total. 

No. 

Per  cent. 

No. 

Per  cent. 

No. 

Per  cent. 

Normal  acidity  . 

.      120 

29.7 

75 

18.6 

195 

48.3 

Hyperohlorhydria 

79 

19.6 

63 

15  6 

142 

35.2 

Hypochlorhydria 

14 

3.4 

51 

12.4 

65 

18.8 
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Paix.  Pain  was  present  in  ■)12  of  our  duodenal  cases  (!>(>..'» 
per  cent.).  It  was  absent  in  17  cases.  It  was  most  prominent  in 
those  cases  with  hyperacidity.  Of  the  402  cases  in  whidi  the 
gastric  contents  were  examined,  tlie  relation  of  tlie  j)ain  to  the 
acidity  is  illustrated  in  the  foUowin*,'  table;  the  pain  being  more 
severe  in  those  instances  associated  with  high  acidity: 

Absent.  Mild.  Moderately  severe.     Severe. 

Cases.     No.  Percent.  No.    Percent.       No.  Percent.     No.  Percent. 
Normal  acidity  195  1  0.2         45  12.1  59       14.0  90       22   1 

Hyperchlorhydria         .142  1  0.2  G  1.4  24         5  9         111        27.3 

Hypochlorhydria    .      .        65         5  1.2         25  0.2  10         2.4  25         ti  2 

Intermissions  of  Paix.  Of  the  512  cases  in  wl  ich  pain  was 
present,  316  presented  records  showing  distinct  periods  in  which 
the  pain  had  disappeared  for  a  time;  one  month  to  twelve  months 
or  more  (03  per  cent.).  The  follov.ing  table  illustrates  the  number 
of  cases  presenting  the  intermissions  of  pain  according  to  the 
number  of  months. 

Cases.  Intermission.^  in  pain 

in  months. 

53 1  to    2 

30 2  to    3 

44 3  to    4 

37 .                   .         4  to    5 

34 5  to    G 

17 6  to    7 

23 7  to    8 

29 8  to    9 

9 9  to  10 

15 10  to  11 

14 11  to  12 

5 12  or  more. 

Tenderness.  Of  the  529  cases  epigastric  tenderness  was 
present  in  474  cases  (89.4  per  cent.).  A  tender  area  to  the  right  or 
left  of  the  median  line  in  41  cases  (7.7  per  cent.).  A  dorsal  tender 
area  together  with  an  epigastric  spot  was  present  in  289  cases 
(54.6  per  cent.),  and  a  dorsal  tender  area  alone  in  6  cases  (1.1 
per  cent.),  no  tender  area  in  8  cases  (1.5  per  cent.). 

Vomiting.  \'omiting  occurred  in  113  of  our  duodenal  ulcers, 
that  is  21  per  cent. 

Vomiting  and  Acidity.  Of  the  402  cases  in  which  the  gastric 
contents  was  analyzed  the  relation  of  the  acidity  to  vomiting  is 
as  illustrated  in  the  fololwing  table.  There  were  113  cases  in  which 
vomiting  occurred,  of  which  the  gastric  contents  was  examined 
in  92.  It  is  here  demonstrated  that  vomiting  is  more  frequent 
in  those  cases  accompanied  by  high  acidity. 

No.  Moderate  vomiting.  Severe  vomiting. 

Normal  acidity 48                  20             4.8  28  30,4 

Hyperchlorhydria 38                    6             6.5  32  34.8 

Hypochlorhydria 6                    5              5.4  1  10 
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Helena.  Tar-colored  stools  or  a  history  of  this  condition 
appeared  in  287  of  our  529  cases,  (54  per  cent.).  The  following 
table  presents  the  number  of  cases  according  to  age. 

Age.  Cases.  Per  cent. 

10  to  20 55  19.5 

20  to  30 82  28.3 

30  to  40 50  19.5 

40  to  50 37  12.9 

50  to  60 41  14.2 

(iO  to  70 16  5.5 

Occult  Blood.  Of  the  529  cases,  an  examination  of  the  feces 
was  made  in  381.  Of  this  number,  815  presented  one  or  more 
positive  tests  for  occult  blood  (83  per  cent.).  The  examinations 
here  noted  include  those  cases  alone  in  which  visible  blood  was 
entirely  absent,  or  had  not  been  present  for  a  considerable  length 
of  time  before  the  test  for  occult  blood  was  made.  The  blood  was 
frequently  absent  in  the  first  examination  but  usually  appeared 
sometime  during  the  course  of  the  disorder,  and  especially  when 
the  symptoms  became  aggravated.  It  gradually  disappeared  as 
recovery  took  place. 

Results  of  Treatment  of  Gastric  and  Duodenal  Ulcers. 
Of  the  1000  cases,  885  were  under  direct  observation  during  the 
entire  course  of  treatment.  In  the  remaining  115,  the  diagnosis 
was  simply  made,  treatment  was  not  instituted,  or  if  so,  was  only 
imperfectly  carried  out. 

Of  the  885  cases,  794  were  treated  medically  and  91  surgically. 
Of  the  794  treated  medically,  20  were  required  to  seek  surgical 
aid  later  on  account  of  the  failure  of  medical  treatment.  Of  the 
794  treated  medically,  521  undertook  the  rest  cure  treatment, 
while  273  were  treated  as  ambulatory  patients. 

Of  the  521  treated  by  the  rest  cure,  404  had  the  Leube  treatment, 
and  117  the  Lenhartz  treatment,  or  a  slight  modification  of  the 
same.  Of  the  404  treated  by  the  Leube,  291  or  72  per  cent,  were 
cured,  97  or  24  per  cent,  were  not  cured,  and  16  or  4  per  cent.  died. 
Of  the  117  treated  by  the  Lenhartz  treatment,  78  or  66  per  cent, 
were  cured,  34  or  29  per  cent,  were  not  cured,  and  5  or  5  per  cent, 
died. 

Of  the  273  cases  treated  as  ambulatory  patients,  153  were  treated 
with  nitrate  of  silver,  110  with  subnitrate  of  bismuth,  and  10 
by  the  olive  oil  method.  Of  the  153  treated  with  the  nitrate  of 
silver,  73  or  47  per  cent,  were  cured,  while  80  or  53  per  cent,  were 
not  cured.  Of  the  110  treated  with  subnitrate  of  bismuth,  56  or 
50  per  cent,  were  cured,  while  54  or  49  per  cent,  were  not  cured. 
Of  the  10  treated  by  the  olive  oil  method,  4  or  40  per  cent,  were 
cured,  while  6  or  60  per  cent,  were  not  cured.  The  following  table 
illustrates  the  percentage  of  recovery  by  various  methods  of 
treatment : 
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Cured. 

No 

t  rurcd 

Oi.-il 

No. 

Kortn  of  treatiiicDt. 

No. 

Per  c< 

■lit 

No 

IVr  CI' 

III 

.No           I'cr  rent 

4()4 

•      1 

291 

72 

'.•7 

24 

Ui                 4 
5                 5 

117 

I^nliurtz        .... 

78 

l)ti 

34 

2y 

153 

Nitrate  of  silver 

7:j 

47 

80 

53 

Am 

ibulntory  ranoa. 

110 

Subnitratc  of  bismuth  . 

50 

50 

54 

40 

Am 

ihulHlory  pason. 

10 

Olive  oil 

4 

40 

0 

(W 

Am 

ibulatory  raiici>. 

P^ND  Results.  Of  the  2!)1  cases  treated  hy  the  Leuhe  iiietlmd 
and  cured,  S3  could  l)c  followed  for  a  period  of  fixe  year.s  or  louder 
after  the  treatment.  Of  these,  G2  or  74  per  cent,  remained  per- 
manently well,  and  21  or  25  per  cent,  had  relapses. 

Of  the  78  treated  by  the  Lenhartz  treatment,  and  cured,  45 
could  be  followed  for  a  period  of  five  years  or  longer  after  the 
treatment.  Of  these,  85  or  77  per  cent,  remained  permanently 
well,  while  10  or  22  per  cent,  had  relapses. 

Results  of  Surgical  Treatment.  Of  the  91  cases  operated 
on,  64  or  71  per  cent,  were  cured,  20  or  22  per  cent,  were  not  cured, 
and  7  or  70  per  cent.  died.  Of  these  10  had  perforations,  of  which 
6  or  (50  per  cent,  recovered,  while  4  or  40  per  cent.  died. 

End  Results.  Of  the  04  cases  operated  on,  and  cured,  45  could 
be  followed  for  a  period  of  five  years  or  longer,  after  treatment. 
Of  these,  41  or  91  per  cent,  remained  permanently  well,  and  4,  or 
9  per  cent,  had  relapses. 

EiNHORX  Duodenal  Feedinc;.  A  few  cases  of  ulcer  which  did 
not  yield  to  the  usual  treatment  were  treated  by  Einhorn's  duodenal 
method  of  feeding.  While  the  results  seemed  satisfactory,  the 
number  of  cases  was  too  few  to  be  incorporated  in  this  report. 

Conclusions.  From  a  careful  study  of  the  1000  cases  of  ulcers 
of  the  stomach  and  duodenum,  the  following  conclusions  may  be 
safely  drawn. 

1.  In  patients  suffering  from  various  gastric  disturbances,  7.8 
per  cent,  are  affected  with  ulcers. 

2.  The  largest  proportion  of  ulcers  occur  between  the  twentieth 
and  fiftieth  year  of  age. 

3.  More  than  twice  as  many  males  are  affected  as  females. 

4.  Anemia  is  present  in  a  large  proportion  of  the  cases  of  ulcer. 

5.  A  history  of  over-indulgence  in  food  or  drink  can  be  obtained 
in  almost  half  of  the  number  of  cases  of  ulcer. 

6.  The  greatest  proportion  of  cases  of  ulcer  presents  a  normal 
acidity,  i.  e.,  46  per  cent.;  30  per  cent,  a  hyperacidity,  and  23  per 
cent,  a  subacidity.  Hyperacidity  is  proportionately  more  fre- 
quently observed  in  males  and  subacidity  in  females.  In  recent 
ulcers  and  especially  those  accompanied  by  recent  hemorrhage, 
the  acidity  is  very  high,  while  in  chronic  forms  the  acidity  is  low. 

7.  The  average  duration  of  symptoms  is  twelve  years. 

8.  The  most  prominent  symptom  of  ulcer,  pain,  occurs  in  94 
per  cent,  of  cases,  and  pain  is  most  frequent  in  cases  associated 
with  a  high  acidity.     Pain  appears  sometimes  immediately  after 
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the  taking  of  food  (gastric  ulcer),  and  at  times  long  after  the 
taking  of  food  (duodenal  ulcer).  In  many  instances  there  are 
one  or  more  i)eriods  of  intermission  of  pain  as  well  as  the  other 
symptoms;  these  periods  vary  from  one  to  many  months. 

9.  An  epigastric  tender  area  is  present  in  at  least  90  per  cent, 
of  all  cases,  a  dorsal  tender  area  in  32  per  cent. 

10.  Vomiting  is  a  very  prominent  symptom  occurring  in  67 
per  cent,  of  cases. 

11.  Hematemesis  is  present  in  22  per  cent,  of  cases  and  melena 
in  51  per  cent.  Melena  is  more  than  twice  as  frequent  as  gastric 
hemorrhage.    Occult  blood  is  present  in  81  per  cent,  of  the  cases. 

12.  Of  the  1000  cases  of  ulcer,  52  per  cent,  are  duodenal  and 
40  per  cent,  gastric;  the  largest  proportion  occurring  in  males 
(58  per  cent.). 

13.  Of  the  duodenal  ulcers,  48  per  cent,  present  normal  acidity, 
35  per  cent,  hyperacidity,  and  16  per  cent,  a  subacidity;  hyper- 
acidity being  more  frequently  observed  in  males  and  subacidity  in 
females. 

14.  Pain  is  present  in  96.5  per  cent,  of  duodenal  ulcers,  and  is 
most  prominent  in  cases  with  hj^peracidity. 

15.  Distinct  periods  of  intermission  from  pain  and  other  symp- 
toms, varying  from  one  to  twelve  months  or  more,  are  exceedingly 
common  in  this  aflfection, 

16.  Epigastric  tenderness  is  present  in  89  per  cent,  of  the  duodenal 
cases;  a  tender  area  to  the  right  or  left  of  the  median  line  in  7  per 
cent. 

17.  Vomiting  occurs  in  21  per  cent,  of  duodenal  cases,  and  is 
more  frequent  in  those  accompanied  by  high  acidity. 

18.  Melena  occurs  in  54  per  cent,  of  duodenal  cases,  and  occult 
blood  is  found  in  the  stools  in  83  per  cent. 

19.  Seventy-two  per  cent,  of  cases  of  peptic  ulcers  treated  by  the 
Leube  treatment  are  cured,  66  per  cent,  by  the  Lenhartz,  47  per 
cent,  by  the  ambulatory  treatment  administering  nitrate  of  silver, 
50  per  cent,  with  subnitrate  of  bismuth,  and  40  per  cent,  with 
olive  oil.  Of  the  cases  treated  by  the  Leube  cure,  74  per  cent, 
remained  permanently  well,  while  77  per  cent,  of  those  treated  by 
the  Lenhartz  cure,  likewise  remained  permanently  well. 

20.  Seventy-one  per  cent,  of  the  cases  operated  on  are  cured, 
91  per  cent,  remaining  permanently  well. 

The  diagnosis  of  ulcer  is  often  most  difficult.  The  diagnosis  of 
typical  cases  is  not  difficult,  but  the  atypical  forms  form  a  great 
proportion  of  cases,  and  great  difficulty  is  often  experienced  in 
drawing  conclusions  concerning  such  cases.  Some  of  the  important 
symptoms,  such  as  pain  and  epigastric  tenderness  as  well  as  nausea, 
vomiting,  hematemesis,  and  melena,  may  be  absent,  or  may  be  so 
overshadowed  by  other  symptoms  as  to  become  insignificant. 

The  diagnosis  of  ulcer  should  never  be  made  without  the  detec- 
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lion  of  occult  Mood  ill  the  stools,  and  yet  wiicn  wc  ronicnihcr  (hat 
occult  blood  may  appear  in  many  other  conditions,  and  that  even 
in  uh'cr  it  often  disappears,  especially  when  the  ulcer  is  healing, 
the  difficulties  in  diagnosis  become  even  greater. 

The  diagnosis  between  duodenal  and  gastric  ulcer  is  often 
\ery  difficult  and  many  clinicians  consider  it  is  impossible  in 
many  instances  to  difl'erentiate  between  the  two.  It  is  generally 
admitted  that  pain  appearing  two  hours  or  more  after  meals 
(hunger  pain),  is  indicative  of  ulcer  of  the  duodenum,  while  pain 
appearing  early  is  gastric.  Hemorrhage  is  mainly  observed  in 
the  vomitus  in  gastric  ulcer,  and  most  frequently  in  the  feces 
in  duodenal  ulcer,  but  is  often  observed  in  both  in  either 
condition,  and  is  of  but  slight  importance  in  distinguishing  the 
two  forms,  unless  blood  is  persistently  observed  in  the  feces 
without  being  present  in  the  gastric  secretion. 

Peptic  ulcers  are  frequently  mistaken  for  gastric  neuroses  asso- 
ciated with  hyperacidity,  and  it  is  of  the  greatest  importance  to 
distinguish  between  these  conditions. 

Gall-bladder  disturbances  are  to  be  differentiated  from  duodenal 
ulcers,  but  the  diagnosis  between  the  two  conditions  is  often  very 
difficult  and  sometimes  impossible. 

There  can  be  no  question  but  that  a  large  proportion  of  ulcer 
cases  recover  under  medical  treatment.  According  to  our  observa- 
tions, 72  per  cent,  by  the  Leube  cure,  66  per  cent,  by  the  Lenhartz 
cure;  this  is  in  comparison  to  71  per  cent,  treated  surgically. 
When  an  ulcer  patient  is  treated  medically,  he  should  be  thoroughly 
treated,  and  ambulatory  treatment  should  never  be  instituted. 
As  we  have  shown,  the  results  of  ambulatory  treatment  are 
exceedingly  unsatisfactory,  inasmuch  as  in  but  from  40  to  50  per 
cent,  of  cases  so  treated  is  a  cure  effected.  I  believe  that  many  ulcer 
cases  do  not  recover  because  the  treatment  is  not  sufficiently 
prolonged.  A  rest  cure  of  but  a  few  weeks  is  often  insufficient. 
In  severe  cases  the  patient  should  be  put  to  bed  for  six  or  eight  or 
even  more  weeks.  The  answer  to  the  question  whether  the  Leube 
or  the  Lenhartz  treatment  should  be  undertaken,  depends  largely 
upon  the  patient  and  the  severity  of  the  symptoms.  Quite  satis- 
factory results  are  often  obatined  by  the  Leube  cure,  and  at  times 
on  account  of  the  persistent  nausea,  vomiting,  and  pain,  one  is  forced 
to  follow  this  form  of  treatment.  It  is  best  when  possible,  however, 
to  institute  the  Lenhartz  treatment,  for  a  restriction  to  liquid 
food  is  often  unnecessary  and  usually  results  in  great  weakness 
and  exhaustion.  The  anemia  too  frequently  found  accompanying 
this  condition  is  often  very  extreme  and  the  small  quantities  of 
milk  which  are  consumed  cannot  prevent  the  onset  of  rapid 
exhaustion  and  emaciation. 

Surgical  intervention  should  only  be  considered  if  medical  treat- 
ment has  been  persisted  in  for  a  sufficiently  long  period  of  time, 
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and  has  not  been  fonnd  effectual;  especially  is  it  indicated  in 
those  cases  accompanied  by  severe  and  persistent  pain,  vomiting, 
or  hemorrhage,  or  in  ulcers  recurring,  notwithstanding  thorough 
medical  cure.  The  operation  is  indicated  too  in  all  pyloric  or 
duodenal  ulcers  accompanied  by  stenosis.  In  ulcers  situated  at 
other  parts  of  the  stomach  oi)eration  gives  but  slight  relief  unless 
radical  procedures  (resection  or  excision)  are  undertaken.  Opera- 
tion should  be  promptly  practised  in  all  cases  of  perforation. 


DIARRHEA   OF   GASTRIC    ORIGIN:    DIAGNOSIS    AND 
TREATMENT.! 

By  Douglas  VanderHoof,  A.M.,  M.D., 

CONSULTING     PHYSICIAN    TO    THE    JOHNSTON-WILLIS    SANATORIUM     AND    ATTENDING     PHYSICIAN 
TO    THE    MEMORIAL    HOSPITAL,    RICHMOND,    VA. 

In  the  study  of  gastro-intestinal  disorders,  chronic  diarrhea  is 
commonly  classed  among  the  conditions  the  cause  of  which  may 
be  obscure  and  the  treatment,  therefore,  symptomatic  and  un- 
satisfactory. Diarrhea  is  a  symptom  and  not  a  disease,  and  is  to 
be  regarded  as  the  expression  of  a  motor  reaction  of  the  intestines 
to  irritants.  The  number  and  character  of  the  irritant  substances 
are  many  and  varied — chemical,  vegetable,  and  animal — while  a 
purely  functional  diarrhea  may  occasionally  ensue  from  an  irritated 
nervous  mechanism.  Whatever  the  nature  of  the  irritant  in  diar- 
rhea, its  action  results  in  the  production  of  a  pathological  accelera- 
tion of  intestinal  peristalsis.  This  increased  peristalsis,  in  the 
majority  of  cases,  is  associated  with  some  structural  lesion  in  the 
walls  of  the  intestine,  but  it  may  occur  without  such  change. 
Furthermore,  a  diarrhea  which  owes  its  origin  to  the  mere  presence 
of  irritants  in  the  bowel  contents  may  later  be  perpetuated  by  the 
development  of  definite  anatomical  changes  in  the  intestinal 
mucosa.  Such  is  probably  the  case  in  the  form  of  diarrhea  under 
discussion.  It  is  the  purpose  of  this  article  to  direct  attention  to 
the  clinical  features  of  a  not  infrequent  variety  of  diarrhea,  the 
recognition  of  which  should  be  simple  in  most  cases,  while  the 
results  of  treatment  are  often  brilliantly  successful. 

Diarrhea  of  gastric  origin  is  dependent  upon  a  condition  of  the 
stomach  which  may  be  either  primary  or  in  the  nature  of  a  reflex 
gastric  disorder;  most  commonly  a  condition  of  anacidity,  occa- 
sionally insufficiency  of  the  pylorus,  and  rarely  hyperchlorhydria. 
In  the  first  two  groups  the  food  passes  into  the  intestine  insuffi- 

'  Read  before  the  Johns  Hopkins  JNIedical  Society,  Baltimore,  March  IS,  1912. 
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ciently  prepared  hy  the  usual  gastric  difjestion  and  so  acts  directly 
as  an  irritant,  or  undergoes  changes  resulting  in  the  production 
of  irritant  substances,  while  in  cases  of  diarrhea  associated  with 
hyperacidity  it  is  presumed  that  the  entrance  of  the  excessively 
acid  secretion  into  the  bowel  is  sufficient  to  set  uj)  increased  i)eris- 
talsis.  The  discussion  in  this  article,  however,  is  confined  to  the 
occurrence  of  diarrhea  as  a  direct  consequence  of  the  failure  of 
the  stomach  to  produce  its  normal  secretion  of  hydrochloric  acid. 

The  term  gastric  anacidity  is  applied  to  those  cases  in  which 
after  an  Ewald  test  breakfast  there  is  no  free  hydrochloric  acid 
and  the  total  acidity  does  not  exceed  20  "acidity  per  cent."  It 
occurs  in  four  groups  of  cases:  (1)  As  a  purely  functional  dis- 
turbance, either  temporarily  or  over  prolonged  periods  of  time,  with 
retained  ferment  secretions;  (2)  in  achylia  gastrica,  a  condition 
in  which  there  is  a  permanent  absence  of  all  gastric  secretions; 
(3)  in  pernicious  anemia  and  certain  metabolic  disorders,  as  diabetes; 
and  (4)  in  carcinoma  of  the  stomach. 

Inxidence.  For  purpose  of  analysis,  I  have  made  a  statistical 
study  of  500  patients  in  whom  one  or  more  gastric  examinations 
were  made.  These  cases  are  selected  from  my  records  of  over 
2000  private  patients  examined  during  the  last  four  years  in  the 
course  of  general  diagnosis  work  in  internal  medicine,  not  at  all 
confined  to  diseases  of  the  stomach.  Gastric  analyses  were  made 
only  in  cases  presenting  gastro-intestinal  symptoms,  or  when  such 
an  examination  seemed  necessary  to  establish  the  diagnosis.  For 
this  reason  the  incidence  of  gastric  anacidity  to  other  lesions  of  the 
stomach  cannot  be  exactly  expressed.  For  example,  cases  of  per- 
nicious anemia  that  presented  no  difficulty  in  recognition  were 
not  necessarily  submitted  to  gastric  analysis,  yet  anacidity  was 
undoubtedly  present  in  every  case.  Of  these  500  patients,  81,  or 
10. 2  per  cent.,  showed  the  condition,  of  gastric  anacidity.  In  a 
much  larger  series  of  3147  patients,  Kelling-  reports  521  cases, 
or  16^  per  cent,  of  anacidity.  Of  my  81  cases,  20  had  cancer  of 
the  stomach,  22  were  classified  under  the  term  neurosis,  5  were 
evident  cases  of  chronic  alcoholic  gastritis,  while  the  stomach 
findings  in  the  remainder  were  associated  with  or  regarded  as 
reflex  disturbances  from  the  following  conditions:  Chronic  appen- 
dicitis, 7  cases;  cardiovascular  disease  and  lesions  of  the  female 
pelvic  organs,  each  4  cases;  cholelithiasis,  3  cases;  pernicious  anemia, 
migraine,  pellagra,  pulmonary  tuberculosis,  and  eyestrain,  each 
2  cases;  and  1  case  each  of  hysteria,  peritoneal  adhesions,  benign 
tumor  of  stomach,  myxedema,  chronic  influenza,  and  aural  vertigo. 
One  of  the  cases  of  chronic  appendicitis  was  associated  with  definite 
hypothyroidism,  and  one  of  the  pellagra  cases  was  complicated 
with  intestinal  amebiasis.     One  patient,  included  above,  had  a 

2  Arch.  f.  Verdauungskrank.,  1909,  Band  xv,  Heft  5,  p.  508. 
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ruptured  ectopic  pregnancy  and  pelvic  hematocele,  and  this  was 
accompanied  by  severe  attacks  of  gastric  tetany,  with  pronounced 
dilatation  of  the  stomach,  ending  in  recovery. 

Diarrhea  was  a  prominent  symptom  in  13  of  these  81  cases, 
including  the  2  pellagra  patients.  Excluding  these  2  cases,  and 
the  i)atients  with  malignant  disease  of  the  stomach,  there  were 
in  the  remaining  59  cases  of  gastric  anacidity  11  patients  with 
diarrhea,  or  approximately  18|  per  cent.  These  11  cases  form 
the  basis  of  this  article,  and  most  of  them  occurred  in  the  group 
of  patients  in  whom  no  organic  cause  could  be  ascertained  as  being 
responsible  for  the  anacidity.  A  brief  synopsis  of  the  histories 
of  these  cases  follows: 

Report  of  Cases.  Case  I. — Clinical  summary:  Matutinal 
diarrhea  for  two  months;  marked  loss  of  weight  and  strength;  no 
abdominal  symptoms;  complicating  peripheral  (toxic)  neuritis; 
gastroptosis;  indicanuria;  gastric  anacidity  on  four  examinations; 
prompt  recovery  from  symptoms;  gain  of  46  pounds  in  two  and  one- 
half  years,  although  cojidition  of  achylia  persists. 

Mrs.  B.  (1030),  aged  fifty-four  years.    Date,  September  20,  1908. 

Complaint:     Diarrhea  and  weakness. 

Past  history:  General  health  good,  9-para.  As  a  young  woman 
was  subject  to  attacks  of  "cholera  morbus." 

Present  illneSs:  Onset  July  15,  1908,  "vsith  loose  bowels,  and 
this  condition  has  persisted  ever  since.  Has  lost  30  pounds;  present 
weight  118.  Has  become  distinctly  weak,  and  fears  she  has  either 
tuberculosis  or  malignant  disease  of  the  intestines.  Has  had  no 
abdominal  pain  or  cramps,  but  there  has  been  a  great  deal  of 
intestinal  rumbling.  The  bowel  movements  occur  for  the  most 
part  in  the  early  morning,  generally  number  five  or  six,  and  then 
do  not  take  place  again  until  the  following  morning.  The  stools 
are  always  liquid,  not  particularly  offensive,  and  have  not  con- 
tained any  visible  blood  or  mucus.  Patient  has  had  no  fever,  chills, 
or  sweats.  Appetite  is  poor,  some  nausea,  no  vomiting.  No  head- 
aches. She  is  not  a  nervous  woman.  Several  weeks  ago  she  noticed 
that  she  was  unable  to  flex  the  left  foot  when  she  put  on  her  stock- 
ing, and  now  drags  that  foot  slightly  when  walking.  There  is 
slight  numbness  below  the  left  knee,  but  no  pain  in  any  of  the 
extremities. 

Examination:  Complete  physical  examination  of  heart,  lungs, 
deep  reflexes,  pupillary  reactions,  and  glands  is  negative.  Abdomen 
rather  full  and  pendulous.  The  stomach  on  inflation  is  definitely 
enlarged  and  ptosed.  No  tenderness;  no  masses.  Distinct  weak- 
ness of  anterior  tibial  group  of  muscles  of  left  leg,  with  no  sensory 
disturbances.  Urine:  The  urine  shows  trace  of  albumin;  indican 
much  increased.  Otherwise  negative.  Blood :  Polymorphonuclear 
neutrophiles,  45  per  cent.;  small  mononuclears,  46  per  cent.;  large 
mononuclears  and  transitionals,  8  per  cent.;  eosinophiles,  1  per 
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cent.  No  poikilocytosis;  no  inicleated  red  blood  eorj)Usc'I('.s; 
malarial  parasites  not  present.  Gastric  analysis:  Test  breakfast 
removed  in  one  hour;  only  a  few  cubic  centimeters  expressed. 
Free  IICl.  0;  lactic  acid  not  present.  Test  breakfast  repeated; 
removed  in  forty  minutes;  So  c.c.  obtained.  P'ree  I  Id,  0;  total 
acidity,  5;  lactic  acid  not  present. 

December  17,  1908.  Gastric  analysis:  Test  breakfast,  20  c.c. 
removed  in  forty  minutes.    Free  HCl  not  present. 

January  S,  1909.  Patient  weighs  loO^j  pounds.  For  the  last 
two  months  has  had  only  one  formed  stool  a  day.  Eats  a  general 
diet.    No  evidence  of  peripheral  neuritis. 

Januarv  3,  1910.  Patient  weighs  153  pounds.  Is  perfectlv 
well. 

April  10,  1911.  Patient  weighs  164  pounds.  Has  never  had 
any  return  of  the  diarrhea.  Suffers  more  or  less  from  vague  pains 
about  the  larger  joints.  Urine  continues  to  show  great  excess  of 
indican. 

December  30,  1911.  Patient  was  requested  to  return  for  a 
gastric  examination.  This  showed  60  c.c.  expressed  in  forty-fi\e 
minutes  after  an  Ewald  test  breakfast.  Clear,  non-viscid  fluid  and 
coarsely  divided  bread  particles;  no  visible  blood  or  mucus.  Free 
HCl,  0;  total  acidity,  0;  lactic  acid,  0;  pepsin,  0;  rennet  ferment, 
0.  vShe  saj-s  that  she  remains  entirely  free  from  any  gastro-intestinal 
disturbances;  bowels  move  once  daily;  stools  almost  always  formed, 
and  appear  natural.  Has  had  no  nausea  or  flatulence.  Has  lost 
weight  since  last  spring,  and  today  weighs  152  pounds.  Blood 
pressure,  182  mm.  Hg. 

Case  H. — Clinical  summary:  Periodical  attacks  of  diarrhea  for 
years;  on  two  occamons  blood  and  mucus  in  stools.  Recently  tendency 
to  loose  boivels  without  actual  diarrhea;  no  history  of  constipation; 
chief  complaint  is  of  indigestion,  with  symptoms  of  gastric  hyper- 
acidity; gastric  anacidity  on  four  examinations;  comjjlete  recovery. 

Mrs.  W.  (1212),  aged  thirty-eight  years.    Date,  January  29,  1909. 

Complaint:     Stomach  trouble. 

Past  history:  Operation  for  pelvic  abscess  five  years  ago.  Prior 
to  that  no  serious  indigestion  except  occasional  "bilious  spells." 

Present  illness:  Beginning  seven  years  ago,  patient  has  had 
irregular  attacks  of  diarrhea,  one  of  which  lasted  four  months. 
On  two  occasions  there  was  blood  and  mucus  in  the  stools.  For 
the  last  four  months  the  bowels  have  had  a  tendency  to  be  loose, 
without  actual  diarrhea.  No  history  of  constipation.  Patient 
is  subject  to  indigestion,  characterized  by  pain  occurring  twenty 
minutes  to  half  an  hour  after  meals;  it  becomes  worse  during  the 
next  half  hour,  then  gradually  disappears.  This  pain  is  a  sharj) 
aching  and  burning,  and  is  always  intensified  if  patient  eats  acid 
fruits.  Occasional  nausea,  no  vomiting.  No  relief  of  pain  by 
eating.      Frequent    abdominal    distention    and    diffuse    soreness. 
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Patient  says  that  her  symptoms  are  always  worse  when  she  is 
worried  or  ner\ous,  while  at  other  times  she  suffers  very  little 
from  her  stomach. 

Examination:  Heart,  lungs,  abdomen,  superficial  glands,  and 
deep  reflexes  negative.  Blood  pressure,  110  mm.  Urine,  negative. 
Blood:  Polymorphonuclear  neutrophiles,  75  per  cent.;  small  mono- 
nuclears, 19  per  cent.;  large  mononuclears  and  transitionals,  5 
per  cent.;  eosinophiles,  1  per  cent.  Moderate  anisocytosis;  no 
nucleated  red  blood  corpuscles;  malarial  parasites  not  present. 
Gastric  analysis:  Test  breakfast  removed  in  fifty  minutes;  80  c.c. 
expressed.     Free  HCl,  0;  total  acidity,  4;  lactic  acid  not  present. 

February  13.  Gastric  analysis:  Test  breakfast  removed  in 
forty-five  minutes;  20  c.c.  obtained.    Free  HCl  not  present. 

March  10.  Gastric  analysis:  Test  breakfast  removed  in  forty- 
five  minutes;  amount,  60  c.c.    Free  HCl,  0;  lactic  acid  not  present. 

April  21.  Gastric  analysis  (specimen  sent  by  mail):  Test 
breakfast,  5  c.c.  submitted.    Free  HCl  not  present. 

Patient  remained  under  treatment  for  six  weeks,  then  left  for 
her  home  in  West  Virginia.  It  is  interesting  to  note  that  the  pain 
in  the  epigastrium  entirely  ceased  while  patient  was  takiiig  3 
drams  of  dilute  HCl  daily.  A  letter  received  on  May  24,  1909, 
saj'S  that  she  feels  perfectly  well,  and  that  her  weight  has  increased 
from  138  to  157  pounds.  In  July,  1910,  patient  called  while  in 
the  city  and  said  that  she  remained  in  the  best  of  health.  No 
further  gastro-intestinal  symptoms.  A  letter  received  from  her 
on  January  2,  1912,  states  that  she  continues  to  be  entirely  well. 

Case  III. — Clinical  summary:  Alternating  diarrhea  and  constipa- 
tion for  three  years,  following  severe  attack  of  grip;  bowels  generally 
loose;  matutinal  diarrhea;  no  abdominal  symptoms  except  flatulence; 
extreme  weakness;  stomach  not  enlarged  or  displaced;  gastric  anacidity; 
trichomonad-s  in  stools;  good  recovery. 

Mrs.  T.  (1335),  aged  sixty-three  years.     Date,  April  26,  1909. 

Complaint:     Intestinal  indigestion. 

History:  Patient  says  that  she  has  never  been  very  robust. 
Three  years  ago  had  four  severe  attacks  of  grip,  and  was  ill  the 
whole  winter.  Dates  the  onset  of  her  bowel  trouble  to  this  illness. 
At  times  the  bowels  are  constipated,  but,  as  a  general  rule,  are 
very  loose.  Frequently  has  eight  or  nine  stools  a  day,  wliich  con- 
sist of  nothing  but  water.  Stools  occur  chiefly  in  the  early  morn- 
ing. Has  a  good  deal  of  gas  in  the  bowels,  but  has  suffered  no 
abdominal  pain.  Has  not  lost  weight,  but  has  become  extremely 
weak;  can  hardly  walk.  The  diarrhea  is  always  worse  in  the 
summer.  Has  had  short  periods  of  constipation,  and  on  one 
occasion   a   fecal   impaction,    attributed   to   astringent   medicine. 

Examination:  Poorly  nourished  woman.  Skin  dry.  Complexion 
sallow,  not  cachectic.  Blood  pressure,  152  mm.  Heart,  lungs, 
deep  reflexes,  glandular  system,  pupillary  reactions  and  rectum 
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iK'UMtixc.  IJlood:  Polyinorplioimclcar  iiciitroijliilcs,  .')!  percent.; 
small  iiKiiioiiucloars,  'A'2  per  cent.;  larj^e  moiioiiuelear.s  and  traiisi- 
tionals,  13  per  cent. ;  e().siii()i)liiles,  4  per  cent.  Negative  for  malaria. 
Stool:  Liquid;  brownish  green;  moderate  excess  of  mucus;  no  visiMe 
hlood;  many  active  trichomonads;  no  amebie  or  other  i)arasites. 
(lastric  analysis:  Test  breakfast,  12  c.c;  expressed  in  one  hour. 
Free  IICl,  0;  total  acidity,  3;  lactic  acid  not  present. 

Patient  was  treated  in  the  hospital  sixteen  days  and  the  bowels 
became  constipated  as  soon  as  HCl  was  administered.  She  was 
seen  at  her  home  in  a  distant  city  about  the  last  of  December, 
lOOO,  and  was  last  seen  in  April,  1911.  Says  that  she  remains 
perfectly  well,  eats  heartily  of  general  diet,  and  has  had  no  return 
of  the  diarrhea. 

Case  IV. — Clinical  summary:  Patient  says  that  her  bowels  are 
always  "weak"  and  that  she  has  "dysentery"  every  summer;  much 
mucus  in  the  stools,  at  times  some  hlood;  chief  symptoms  due  to  marked 
visceroptosis;  gastric  anacidity;  improved  under  treatment. 

Mrs.  C.  (1450),  aged  thirty-nine  years.    Date,  August  1,  1901). 

Complaint:    Pain  in  back,  right  side,  and  lower  abdomen. 

History:  Patient  says  that  her  digestion  is  "quite  good  con- 
sidering all  she  has  the  matter  with  her."  Appetite  good.  Occa- 
sional attacks  of  "biliousness,"  associated  with  sick  stomach  and 
vomiting,  but  these  only  occur  in  the  summer.  Has  had  no  sour 
stomach,  no  belching,  but  has  a  good  deal  of  gas  in  her  abdomen 
with  rumbling.  Suffers  with  "dysentery"  every  summer,  but  is 
not  laid  up  with  it.  At  these  times  has  blood  and  mucus  in  the 
stools.  Her  principal  complaint  is  of  severe  backache,  pain  in 
both  flanks,  and  in  the  lower  abdomen;  feels  as  if  everything  would 
drop  out  of  her  when  she  stands.    No  history  of  cramp  colic. 

Examination:  Heart,  lungs,  glandular  system,  and  deep  reflexes 
negative.  Abdomen  shows  thin  walls  and  visible  peristalsis. 
The  stomach  on  inflation  much  enlarged  and  displaced.  The 
whole  right  kidney  is  easily  felt.  Slight  dift'use  abdominal  tender- 
ness, but  no  masses.  Skiagraph  after  administration  of  bismuth 
shows  that  the  pylorus  lies  just  to  the  right  of  the  navel;  lesser 
curvature  passes  below  the  navel  and  upward  on  the  left  side 
parallel  to  the  spine;  the  greater  curvature  reaches  almost  to  the 
symphysis  pubis.  Gastric  analysis:  Test  breakfast  removed  in 
one  hour;  9  c.c.  obtained.  Free  HCl,  0;  total  acidity,  6;  lactic 
acid  not  present. 

Patient  was  treated  in  the  Johnston-Willis  Hospital  for  six 
weeks.  Distinctly  improved.  Adhesive  straps  applied  to  the 
abdomen  which  aft'orded  much  relief. 

December  2.3,  1909.  Patient  has  gained  2()|  pounds;  contiiuies 
to  wear  adhesive  straps  to  the  abdomen;  much  improved  in  strength, 
with  relief  of  abdominal  symptoms. 
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Case  V. — Clinical  summary:  Patient  awakened  early  every 
morning  by  intestinal  discomfort  and  rumbliiig,  followed  by  loose 
stools;  onset  attributed  to  attack  of  grip  two  years  ago.  Apyendectomy 
without  relief  of  symptoms;  no  pronounced  diarrhea,  but  stools  never 
formed;  gastric  anacidity  on  five  examinations;  gradual  recovery  from 
sympitoms,  although  the  achylia  persists. 

Mr.  R.  (1646),  aged  thirty-eight  years.    Date,  January  14,  1910. 

Complaint:     Discomfort  in  abdomen. 

History:  Patient  had  grip  early  in  1908,  and  his  health  has 
not  been  good  since  that  time.  Began  to  suffer  with  the  bowel 
trouble  of  which  he  now  complains.  In  October,  1908,  the  appendix 
was  removed  without  amelioration  of  any  of  his  symptoms.  He 
had  had  one  sharp  attack  of  acute  appendicitis  three  and  one-half 
years  before  his  operation.  Patient  complains  chiefly  of  bad 
nights.  Usually  goes  to  sleep  promptly,  but  is  always  awakened 
about  5  or  6  o'clock  with  a  grumbling  and  uncomfortable  feeling 
in  the  abdomen,  especially  over  the  bladder,  which  is  always 
relieved  by  defecation.  Complains  very  much  of  gurgling  in  the 
abdomen,  and  has  a  general  peristaltic  unrest.  Has  one  or  two 
stools  before  breakfast  and  one  shortly  after  this  meal.  Stools 
are  rarely  formed,  otherwise  appear  natural.  Has  passed  no  blood 
or  mucus  and  has  had  no  tenesmus.  On  rare  occasions  has  short 
periods  of  constipation.  Appetite  quite  good.  No  gastric  symp- 
toms. Complains  of  chronic  fatigue  and  a  variety  of  nervous 
symptoms.  Average  weight  prior  to  appendectomy  was  135 
pounds;  today  he  weighs  152  pounds. 

Examination:  Complete  physical  examination  negative.  Blood 
pressure,  146  mm.  Stomach  not  displaced  or  enlarged.  Urine 
negative.  Gastric  analysis:  Test  breakfast  removed  in  forty-five 
minutes;  30  c.c.  obtained.  Free  HCl,  0;  total  acidity,  3;  lactic 
acid  not  present.  Stool:  Negative  except  for  moderate  number 
of  fatty  acid  crystals.  Blood:  Polymorphonuclear  neutrophiles, 
59  per  cent.;  small  mononuclears,  31  per  cent;  large  mononuclears 
and  transitionals,  9  per  cent.;  eosinophiles,  1  per  cent.  Negative 
for  malaria. 

April  7,  1910.  Gastric  analysis:  Test  breakfast  removed  in 
fifty  minutes;  70  c.c.  expressed.  Free  HCl,  0;  lactic  acid,  not 
present. 

June  1,  1910.  Patient  is  definitely  better  but  still  has  occasional 
attack  of  loose  bowels  in  the  early  morning.  Is  discouraged  about 
his  condition. 

Patient  was  sent  to  the  Johns  Hopkins  Hospital,  Baltimore, 
in  July,  1910,  and  a  letter  from  Dr.  T.  R.  Boggs  states  that  his 
findings  correspond  to  those  already  mentioned  and  that  the 
patient  shows  an  absence  of  free  HCl  and  very  low  total  acid.  It 
was  noted  that  patient's  tolerance  for  fat  was  somewhat  low, 
although  he  took  a  free  diet  without  fat  loss. 
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Marcli  10,  1911.  Complete  pliysical  examination  nej^ative 
as  before;  weight,  134  pounds.  Blood  pressure,  155  mm.  Trine, 
negative  exeept  for  great  increase  of  indican.  Gastric  analysis: 
Test  breakfast  removed  in  forty-fi\e  minutes;  140  c.c.  expressed. 
Free  HCl,  0;  total  acidity,  5;  lactic  acid  not  present.  Patient  is 
blue  and  depressed,  but  continues  at  his  business.  Bowels  move 
once  or  twice  early  in  the  morning;  stools  generally  formed.  Con- 
tinues to  complain  of  gas  and  rumbling  in  the  lower  abdomen, 
which  awakens  him  every  morning  at  3  or  4  o'clock. 

December  18,  1911.  At  my  request  patient  returned  today  for 
a  stomach  examination.  He  says  that  he  is  practically  well,  and 
has  stopped  worrying  about  himself  now  that  he  has  learned  to 
realize  that  his  illness  will  not  terminate  fatally.  Looks  well; 
weighs  147  pounds.  Has  been  taking  30  drops  of  the  tincture  of 
nux  vomica  before  meals  for  two  years,  and  HCl  after  meals  for 
the  same  length  of  time.  For  the  last  eight  months  has  substituted 
tablets  of  acidol  with  pepsin  for  the  official  HCl.  Has  absolutely 
no  gastric  symptoms.  Bowels  generally  move  once  a  day,  and 
the  stools  are  formed  and  appear  natural.  Occasionally  has  some 
aching  "in  the  bowels"  when  he  awakens  in  the  morning,  and 
at  these  times  has  some  pain  in  the  bladder.  Has  very  little  flatu- 
lence. Says  that  meat  does  not  agree  with  him,  but  with  the 
exception  of  this  he  eats  a  general  diet  and  drinks  buttermilk 
regularly.     Blood  pressure,  142  mm.  Hg. 

Gastric  analysis:  Test  breakfast  removed  in  forty-five  minutes; 
100  c.c.  expressed.  Free  HCl,  0;  total  acidity,  2;  lactic  acid,  0; 
peptone,  0;  pepsin,  0;  rennet  ferment,  0;  erythrodextrin,  0. 

Case  VI. — Clinical  summary:  Persistent  matutinal  diarrhea  for 
three  years;  gastric  anacidity  on  three  examinations;  diarrhea  ceased 
after  administration  of  IICl  with  resulting  constipation;  trichomonads 
in  feces;  visceroptosis;  arterial  hypertension;  continued  nervous 
depression. 

Mrs.  H.  (1932),  aged  fifty-five  years.    Date,  June  27,  1910. 

Complaint:    Diarrhea,  weakness,  and  nervousness. 

History:  Patient  has  always  been  nervous.  Suffered  from  a 
severe  attack  of  nervous  prostration  twelve  years  ago.  For  the 
last  three  years  has  had  a  chronic  diarrhea,  characterized  by  four 
or  five  watery  stools  early  each  morning,  with  no  actions  during 
the  rest  of  the  day.  Complains  of  frequent  headaches,  nervous- 
ness, and  weakness.    Appetite  poor.    Has  lost  considerable  weight. 

Examination:  Enlarged  heart,  associated  with  mitral  regurgita- 
tion. Blood  pressure,  165  mm.  Right  kidney  extremely  movable. 
Area  of  gastric  tympany  increased  and  displaced  downward; 
the  greater  curvature  reaches  2i  inches  below  the  umbilicus. 
Physical  examination  otherwise  negative.  Urine,  negative.  Indican 
not  increased.  Blood:  Leukocytes,  5500.  Negative  for  malaria. 
Differential  count:   Polymorphonuclear  neutrophiles,  64  per  cent.; 
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small  mononuclears,  IG  per  cent.',  large  mononuclears  and  transi- 
tionals,  11  per  cent.;  eosinophiles,  9  per  cent.  Stool  shows  undi- 
gested milk  curds;  small  bits  of  mucus;  no  visible  blood;  many 
trichomonads  present;  no  other  parasites.  Gastric  analysis:  Test 
breakfast  removed  in  forty-five  minutes;  30  c.c.  obtained.  Free 
HCI,  0;  total  acidity,  5;  lactic  acid  present. 

July  23.  Gastric  analysis:  Test  breakfast  removed  in  fifty 
minutes;  5  c.c.  expressed.  Free  HCI,  0;  lactic  acid  not  present. 
Patient's  diarrhea,  which  had  previously  been  but  poorly  con- 
trolled with  bismuth,  stopped  immediately  on  the  administration 
of  HCI.  Patient  spent  several  months  at  Clifton  Springs  Sani- 
tarium during  the  summer  of  1910.  Shortly  after  this  she  had 
several  attacks,  apparently  crises  of  arterial  hypertension,  the 
blood  pressure  rising  to  200  mm. 

May,  1911.  Patient  remains  obstinately  constipated,  continues 
in  a  depressed  nervous  condition.  Blood  pressure  varies  from 
160  to  170.     No  gastric  symptoms  except  flatulence. 

Case  VH. — Clinical  summary:  Periodical  loose  bowels  for  two 
years;  diarrhea  for  one  month;  yronounced  secondary  anemia;  mitral 
regurgitation;  iceakness;  no  loss  of  weight;  no  gaMric  disturbances; 
abdomen  negative;  gastric  anacidity;  diarrhea  ceased  yromptly  under 
treatment. 

Mrs.  D.  (2014),  aged  forty  years.    Date,  October  18,  1910. 

Complaint:    Weakness  and  diarrhea. 

History:  Shortness  of  breath  on  exertion  for  fifteen  years, 
quite  pronounced  recently.  Moderate  edema  of  ankles  for  four 
years.  Appetite  good.  No  gastric  symptoms.  For  the  last  two 
years,  short  periods  of  diarrhea.  No  history  of  constipation. 
Onset  of  bowel  trouble  followed  directly  upon  an  attack  of  "typho- 
malarial  fever."  One  month  ago  bowels  became  loose  and  have 
continued  so  ever  since.  Stools  vary  in  appearance,  usually  watery; 
six  to  eight  a  day.  Most  of  the  bowel  movements  occur  in  the 
early  morning,  but  also  move  in  the  afternoon.  Patient  has  had 
some  tenesmus,  but  has  observed  no  blood  or  mucus  in  the 
stools. 

Examination:  Mucous  membranes  pale.  Complexion,  sallow; 
slight  cyanosis.  Marked  pyorrhea.  Blood  pressure,  152  mm. 
Heart  moderately  enlarged.  Mitral  regurgitation.  Lungs,  nega- 
tive. Spleen,  palpable.  Blood:  Red  blood  corpuscles,  2,992,000; 
leukocytes,  6200;  hemoglobin,  41  per  cent.  Differential  count: 
Polymorphonuclear  neutrophiles,  70  per  cent. ;  small  mononuclears, 
14  per  cent.;  large  mononuclears  and  transitionals,  13  per  cent.; 
eosinophiles,  1  per  cent.;  mast  cells,  2  per  cent.  Considerable 
anisocytosis;  no  poikilocytosis;  no  basophilic  degeneration;  no 
nucleated  red  blood  corpuscles;  malarial  parasites  not  present. 
Urine,  negative.  Indican  not  increased.  Stools  were  negative  on 
two  examinations.     Gastric  analysis:    Test  breakfast  removed  in 
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fifty  minutes;  liU  c.c.  ox{)rt'.ssfd.  Free  IK  I,  0;  total  acidity,  li; 
lactic  acid  not  present. 

January  8,  1912.  Patient  was  asked  to  return  for  ohservation 
})ut  declined  to  have  another  gastric  examination.  She  followed 
the  treatment  as  outlined  for  about  two  months  and  the  diarrhea 
ceased  promptly  and  has  not  recurred.  She  says  she  is  in  much 
better  health,  but  is  still  very  anemic.  Has  no  indigestion  of  any 
kind.  Has  gained  12  pounds  in  weight.  Chief  symptoms  now 
referable  to  her  anemia  and  heart  lesion,  but  has  had  no  further 
edema  of  the  extremities.  Blood:  Red  blood  corpuscles,  3,568,000, 
leukocytes,  8G00,  hemoglobin,  43  per  cent..  Difl'erential  count: 
Polymorphonuclear  neutrophiles,  62  per  cent.;  small  mononuclears, 
25  per  cent.;  large  mononuclears  and  transitionals,  11  per  cent.; 
eosinophiles,  2  per  cent.  Red  blood  corpuscles  show  considerable 
variation  in  size  and  the  majority  of  the  cells  are  pale.  No 
poikiloc\1;osis,  no  basophilic  degeneration,  no  nucleated  red  blood 
corpuscles.     IMalarial  parasites  not  present. 

Case  \lll.— Clinical  siaiimary:  Prolonged  j^criods  of  viatutinal 
diarrhea  for  four  and  one-half  years;  several  times  cured  by  adminis- 
tration of  HCl;  recurrences  following  acute  illnesses;  gastric  ana- 
cidity  on  three  examinations;  at  times  mucus  in  stools  a.ssociated 
with  abdominal  cramps;  prompt  recovery  on  treatment. 

Miss  P.  (2044),  aged  thirty  years.     Date,  November  9,  1910. 

Complaint:     Diarrhea. 

Onset  of  present  illness  April,  1906,  prior  to  which  time  she  had 
been  perfectly  well.  Contracted  a  severe  case  of  measles  compli- 
cated by  bronchitis.  Bowels  became  loose  at  that  time.  Patient 
consulted  me  in  the  fall  of  1907  and  two  stomach  examinations 
showed  a  condition  of  gastric  anacidity  which  was  thought  to  be 
responsible  for  her  intestinal  disturbance.  Patient  took  HCl 
for  three  months  and  remained  perfectly  well  for  a  year.  Says 
that  she  was  strong  and  fat.  Then  contracted  bronchitis,  followed 
by  a  return  of  the  diarrhea.  This  has  continued  ever  since  at 
irregular  intervals.  Last  fall  patient  was  perfectly  well  for  several 
months.  Diarrhea  began  again  in  January  of  this  year  and  lasted 
until  March,  returned  in  June.  Patient  has  frequently  been  con- 
fined to  her  bed  with  it.  The  diarrhea  always  occurs  early  in  the 
morning  and  forenoon;  practically  never  has  any  bowel  action 
after  mid-day.  Has  had  as  many  as  fifteen  stools  a  day,  which 
were  watery  and  yellow^  in  color.  She  is  always  able  to  recognize 
any  vegetable  she  may  have  eaten.  At  times  has  had  consider- 
able mucus  in  the  stools  and  on  these  occasions  suffers  with  griping 
pains  which  cease  when  the  bowels  move.  No  gastric  disturbance 
except  occasional  nausea. 

Examination:  Complete  physical  examination  negative. 
Patient  is  a  well-developed  woman.  Stomach  on  inflation  slightly 
enlarged  but  not  ptosed.    Blood:  Polymorphonuclear  neutrophiles, 
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54  per  cent.;  small  mononuclears,  25  per  cent.;  large  mononuclears 
and  transitionals,  21  per  cent.  Negative  for  malaria.  Urine, 
negative  except  for  marked  increase  of  indican.  Gastric  analysis: 
Test  breakfast  removed  in  forty-five  minutes;  30  c.c.  expressed. 
Free  HCl,  0;  total  acidity,  9;  lactic  acid  present.  Stool  shows 
numerous  small  flakes  of  mucus,  but  is  negative  for  ova  and 
parasites. 

March  7,  1911.  Patient  called  today  while  in  the  city  to  say 
that  she  remains  perfectly  well.  Continued  treatment  until  three 
weeks  ago.  Has  gained  15  pounds  in  weight.  Bowels  are  regular 
and  she  has  one  formed  stool  each  morning. 

Case  IX.— Clinical  summary:  Moderate  diarrhea  for  six  months; 
preceding  history  of  constipation;  onset  with  fever;  no  abdominal 
pain  or  gastric  symptoms;  moderate  anemia;  weakness  and  loss  of 
weight;  gastric  anacidity  on  two  examinations;  arteriosclerosis; 
pronounced  improvement  on  treatment. 

Mr.  P.  (2101),  aged  sixty-one  years.    Date,  December  16,  1910. 

Complaint:     Weakness  and  loose  bowels. 

History:  No  history  of  indigestion  until  six  months  ago.  Last 
June  had  slight  fever  and  began  to  suffer  with  loose  bowels.  Diar- 
rhea continued  until  the  middle  of  October,  averaging  two  or  three 
stools  a  day.  Began  to  lose  weight.  Had  no  special  indigestion. 
Then  caught  cold;  became  depressed;  had  some  fever.  Blood 
was  examined,  and  was  told  he  had  malaria;  took  quinine.  Has 
had  no  fever  in  the  last  three  weeks.  Says  that  his  digestion  and 
appetite  are  good,  but  he  is  afraid  to  eat  because  his  bowels  are 
loose. 

Examination:  Complete  physical  examination  negative  except 
that  his  blood  pressure  is  156  mm.  with  accentuation  of  the  second 
aortic  heart  sound.  Stomach  slightly  enlarged.  Urine:  Specific 
gravity,  1.014;  albumin,  distinct  trace;  indican,  slightly  increased; 
occasional  hyaline  and  finely  granular  cast,  otherwise  negative. 
Blood:  Hemoglobin,  76  per  cent.  Differential  count:  Poly- 
morphonuclear neutrophiles,  72  per  cent.;  small  mononuclears,  24 
per  cent.;  large  mononuclears  and  transitionals,  4  per  cent.;  eosino- 
phils, 0  per  cent.  Negative  for  malaria.  Stool,  negative  for  ova 
and  parasites.  Gastric  analysis:  Test  breakfast  removed  in  fifty 
minutes;  10  c.c.  expressed.     Free  HCl  not  present. 

April  21,  1911.  Patient  reports  that  his  general  condition  is 
greatly  improved.  Has  gained  11|  pounds  in  weight.  Bowels 
move  twice  a  day.  Occasionally  the  actions  are  loose  but  when- 
ever they  are  so  he  takes  full  doses  of  HCl  and  immediately  they 
become  formed  again.  Says  he  has  no  indigestion.  His  spirits 
are  much  better.  Is  greatly  encouraged  about  himself.  Blood 
pressure,  145  mm.  Blood:  Hemoglobin,  82  per  cent.  Differential 
count :  Polymorphonuclear  neutrophiles,  72  per  cent. ;  small  mono- 
nuclears,'_22jper_cent. ;  large  mononuclears  and  transitionals,  6  per 


vanderhoof:  diarrhea  of  gastric  orioin  isi 

ct'iit.;  c()siiu>i)hilc's,  0  per  (vnt.  Xegatixi'  tor  niiilaria.  IriiH-:  Specific 
jiravity,  1.022;  albumin,  faint  trace;  indican  greatly  increased; 
occasional  hyaline  cast.  Gastric  analysis:  Test  breakfast  removed 
in  forty  minutes;  50  c.c.  expressed.  Free  HCl,  0;  total  acidity, 
IS;  lactic  acid  not  ])resent. 

Case  X. — Clinical  swmuary:  Patient  awakened  early  in  morn- 
ings u-ith  pain  in  her  back  and  abdomen;  matutinal  diarrhea  for 
several  months,  associated  tvith  flatulence;  no  gaMric  symptoms; 
gastric  anacidity:  comj^lete  recovery. 

Mrs.  N.  (252G),  aged  thirty-five  years.     Date,  August  1,  1911. 

Complaint:     Pain  in  the  back  and  abdomen. 

History:  No  acute  infections  or  serious  illness  until  four  and 
one-half  years  ago,  when  she  had  a  severe  attack  of  "erythema 
nodosum"  when  three  months  pregnant,  which  confined  her  to 
bed  for  seven  weeks.  Nine  days  after  labor  she  had  two  chills 
and  high  fever,  which  persisted  for  two  weeks.  For  five  months 
after  the  birth  of  this  child  she  suffered  with  symptoms  similar 
to  those  of  the  present  illness,  but  otherwise  has  been  well,  and 
bowels  have  always  been  regular.  Onset  of  present  illness  was  in 
March,  1911,  after  patient  had  been  through  a  severe  nervous 
strain  nursing  her  sick  mother.  Began  to  suffer  with  a  dead, 
aching  pain  in  the  small  of  the  back  radiating  forward  into  the 
abdomen;  never  acute;  not  very  noticeable  during  the  day,  and  she 
rarely  goes  to  bed  with  it.  The  pain  generally  awakens  her  about 
4  or  5  o'clock  in  the  morning.  For  the  last  few  months  her  bowels 
have  been  loose,  the  first  stool  occurring  about  5  a.m.,  and  the 
bowels  move  again  three  or  four  times  during  the  morning.  The 
stools  are  large  and  watery,  not  offensive,  and  have  contained 
no  blood  or  mucus.  Associated  with  this  there  has  been  a  great 
deal  of  gas  and  rumbling  in  the  abdomen  which  makes  her  nervous. 
On  two  or  three  occasions  recently  has  been  slightly  nauseated; 
no  other  gastric  symptoms.  Appetite  good,  but  patient  has  been 
dieting  and  her  weight  has  diminished  from  IGO  to  145. 

Examination:  Complete  physical  examination  negative. 
Patient  is  a  well-nourished  and  healthy  looking  woman.  Blood 
pressure,  108  mm.  No  visceroptosis.  Slight  tenderness  on  deep 
pressure  over  the  sigmoid  and  the  head  of  the  cecum.  Blood: 
Polymorphonuclear  neutrophiles,  56  percent.;  small  mononuclears, 
31  per  cent.;  large  mononuclears  and  transitionals,  11  per  cent.; 
eosinophiles,  2  per  cent.  Negative  for  malaria.  Urine,  negative; 
indican  not  increased.  Gastric  analysis:  Stomach  found  empty 
forty-five  minutes  after  test  breakfast.  Test  breakfast  repeated; 
removed  in  thirty  minutes;  40  c.c.  expressed.  Free  HCl,  0;  total 
acidity,  3;  lactic  acid  present. 

December  30,  1911.  Patient  reports  from  her  home  in  North 
Carolina  that  she  is  perfectly  well  and  fears  she  is  getting  too 
stout. 
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Case  XL — Clinical  summary:  Slight  digestive  disturbance  for 
some  years  associated  with  constipation  until  three  years  ago;  at 
that  time  had  severe  attack  of  biliary  colic,  with  a  second  similar 
attack  last  summer;  for  the  laM  three  years  persistent  loose  bowels 
in  the  early  mornings;  considerable  flatulence;  gastric  anacidity  on 
three  examinations;  operation  showed  chronic  cholecystitis  with  one 
large  gallstone  and  chronic  appendicitis;  recovery. 

Mrs.  F.  (2660),  aged  forty-four  years.    Date,  Novermber  6,  1911. 

Complaint:    Abdominal  pain  and  indigestion. 

History:  At  the  time  of  the  patient's  marriage,  eighteen  years 
ago,  she  was  thin  and  run  down  and  had  considerable  indigestion 
for  two  years.  Does  not  recall  her  symptoms,  but  had  no  abdominal 
pain,  except  one  acute  attack  seventeen  years  ago,  diagnosticated 
as  appendicitis.  No  history  of  typhoid  or  other  acute  infections. 
Has  complained  of  slight  "indigestion"  for  years.  Appetite  good 
and  regular;  no  nausea  or  vomiting,  but  has  had  considerable  gas, 
which  has  caused  bloating  and  pain.  No  pyrosis;  no  sour  stomach 
or  regurgitation  of  food.  Bowels  always  constipated  until  the 
present  illness.  Onset  of  present  illness  three  years  ago,  with 
severe  attack  of  biliary  colic.  Her  husband,  a  physician,  says 
that  ever  since  then  she  has  had  threatened  attacks.  A  second 
severe  attack  occurred  last  summer.  For  the  last  three  weeks  the 
patient  has  suffered  with  a  heavy  aching  in  the  epigastrium,  com- 
ing two  or  three  hours  after  eating.  This  has  been  relieved  by 
induced  vomiting,  and  the  food  has  returned  entirely  undigested. 
For  the  last  three  years  the  bowels  have  been  persistently  loose, 
and  at  times  watery,  attributed  in  part  to  "cholelith  pills,"  but 
also  occurring  independently  of  any  cathartic  medicine.  Has 
averaged  three  or  four  stools  a  day;  bowel  movements  almost 
invariably  confined  to  early  morning  hours.  Stools  rather  pale 
at  present  time;  have  contained  no  blood  or  mucus.  No  loss  of 
weight.  Two  recent  gastric  analyses  made  by  her  husband  have 
showed  an  anacidity  without  evidence  of  stasis. 

Examination:  Well-nourished  woman;  moderately  anemic; 
no  jaundice.  Heart,  lungs,  pupillary  reactions,  deep  reflexes,  and 
glandular  system  normal.  Blood  pressure,  114  mm.  Abdomen 
shows  thick  panniculus;  stomach  on  inflation  slightl}^  enlarged 
but  not  ptosed.  Decided  tenderness  on  deep  pressure  overhead 
of  cecum.  Slight  tenderness  beneath  the  right  costal  border,  but 
no  gall-bladder  block  elicited.  Urine:  Distinct  trace  of  albumin 
and  great  excess  of  indican;  otherwise  negative.  Blood:  Hemo- 
globin, 78  per  cent.  Dift'erential  count:  Polymorphonuclear  neutro- 
philes,  60  per  cent. ;  small  mononuclears,  34  per  cent. ;  large  mono- 
nuclears and  transitionals,  4  per  cent.;  eosinophils,  2  per  cent. 
Negative  for  malaria.  Gastric  analysis:  Test  breakfast  removed 
in  forty-five  minutes;  100  c.c.  expressed.  Free  HCl,  0;  total 
acidity,  2;  lactic  acid  present. 
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Xovrniher  2'),  1911.  The  diagnosis  of  cliroiiif  cliolfcystitis 
with  j)r()hal)lo  chronic  appendicitis  having  been  made,  patient 
was  o])eratcd  upon  today  at  the  .lolniston-WiMis  Sanatorinni. 
The  appendix  was  thickened;  had  a  chib-shaped  extremity,  and 
was  removed.  The  gall-bladder  was  greatly  thickened  and  con- 
tracted with  many  adhesions  about  it.  Contained  about  one 
ounce  of  pus,  and  one  large  solitary  calculus  was  withdrawn  from 
the  cystic  duct. 

December  17,  1911.  Patient  was  discharged  well.  Diarrhea 
began  about  a  week  after  operation,  but  was  controlled  at  once 
by  administration  of  HCl. 

The  following  case  is  reported  because  of  its  special  interest, 
but  is  not  included  in  the  statistics  for  the  reason  that  a  gastric 
analysis  was  not  obtained: 

Case  XII. — Clinical  summary:  Matutinal  diarrhea  of  seven 
years'  duration;  onset  following  grip;  trichomovads  in  stools  but 
repeated  examinations  negative  for  other  parasites;  appendicostoiny 
four  years  ago  ivithout  relief;  prolonged  treatment  with  various  intestinal 
antiseptics  and  restricted  diet;  gastric  analysis  not  obtained;  prompt 
recovery  on  administration  of  HCl. 

Mrs.  K.  (2179),  aged  fifty  years.    Date,  January  19,  1911. 

Complaint:     Chronic  diarrhea. 

History:  Seven  years  ago  patient  visited  New^  Orleans.  Shortly 
after  this  had  an  attack  of  grip,  following  w'hich  the  bowels  became 
loose  and  the  diarrhea  has  continued  ever  since.  She  feared  that 
she  had  contracted  amebic  dysentery  in  the  South.  Four  years 
ago  appendicostomy  was  done,  although  no  amebae  had  been 
demonstrated  in  the  stools.  Trichomonads  were  present  on  several 
examinations.  Bowels  irrigated  through  the  appendix,  with 
various  solutions,  without  improving  the  intestinal  condition,  and 
after  some  months  the  wound  was  allowed  to  close.  At  present, 
the  patient  is  on  a  limited  diet.  Says  that  she  sufl'ers  from  distress- 
ing intestinal  peristalsis  for  an  hour  before  rising  in  the  morning, 
(lenerally  has  one  stool  before  breakfast,  and  then  has  two  or 
three  stools  after  breakfast,  generally  goes  to  stool  directly  after 
lunch.  The  bowel  movements  are  usually  brown  in  color,  loose 
or  watery.  Has  passed  considerable  mucus  at  times.  Patient 
suffers  from  soreness  and  a  dragging  in  the  bowels.  No  gastric 
symptoms. 

Examination:  Complete  physical  examination  negative.  Blood 
pressure,  154  mm.  Spleen,  palpable.  Blood:  Hemoglobin,  88  per 
cent.  Differential  count:  Polymorphonuclear  neutroi)hiles,  04  per 
cent.;  small  mononuclears,  28  per  cent.;  large  mononuclears  and 
transitionals,  5  per  cent.;  eosinophiles,  2  per  cent.;  mast  cells,  1 
per  cent.  Negative  for  malaria.  Urine:  Specific  gravity,  1.018; 
albumin,  distinct  trace;  indican,  much  increased;  occasional 
lualine  cast.     Stools  show^  considerable  number  of  trichomonads. 
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but  no  other  parasites.  Gastric  analysis  was  attempted  and  the 
stomach  found  empty  wlien  the  tube  was  passed.  Patient  refused 
to  take  a  second  test  breakfast. 

Treatment  was  outhned  on  the  supposition  that  the  diarrhea 
was  secondary  to  a  gastric  anacidity.  In  ^lay,  1911,  patient 
reported  that  she  took  HCl  regularly  for  three  weeks  and  at  irregular 
intervals  since.  The  diarrhea  has  entirely  ceased.  Has  had  no 
further  intestinal  disturbance  to  the  present  time.^ 

Symptomatology.  The  gastro-intestinal  symptoms  associated 
with  the  condition  of  gastric  anacidity  vary  considerably  in  different 
individuals.  While  most  of  these  patients  suffer  with  symptoms 
referable  to  the  stomach,  yet  in  a  certain  proportion  the  complaint 
is  entirely  confined  to  the  state  of  the  bowels,  and  in  a  still  smaller 
number  of  patients  gastric  anacidity  exists  with  absolutely  no 
symptoms  on  the  part  of  the  gastro-intestinal  tract.  In  this 
series  of  81  cases  of  gastric  anacidity  there  were  several  instances 
of  very  minor  digestive  disturbances.  In  3  patients,  however, 
there  was  no  history  whatever  of  symptoms  referable  either  to 
the  stomach  or  the  bowels.  One  of  these  patients  was  a  gentleman 
of  splendid  physique,  aged  forty-one  years,  whose  only  complaint 
was  susceptibility  to  head  colds;  another  patient  was  a  young 
society  matron  who  became  run  down  after  a  season  of  gayety 
and  feared  she  had  contracted  tuberculosis;  and  the  third  case 
was  a  business  man,  aged  fort^'-four  years,  a  hard  worker,  never 
taking  vacations,  who  complained  of  being  always  tired  and 
irritable. 

In  several  studies  on  achylia  gastrica  by  various  authors,  cases 
have  been  reported  in  which  a  complete  lack  of  gastric  secretion 
has  persisted  for  many  years  without  apparent  detriment  to  the 
general  health.  Such  patients  may  present  no  subjective  symp- 
toms whatever,  can  take  any  form  of  food  without  discomfort, 
and  the  small  intestine  assumes  vicariously  the  function  of  the 
stomach.  Friedenwald*  mentions  a  case  in  which  gastric  ana- 
cidity had  persisted  for  twelve  years,  with  gain  in  weight,  and 
with  but  few  attacks  of  intestinal  disturbance.  He  also  quotes 
Ewald's  case,  in  which  there  was  absence  of  gastric  secretion  for 
two  and  one-half  years,  during  which  time  the  patient  gained 
42  pounds  in  weight.  Case  I  in  my  series — a  patient  with  achylia 
gastrica — increased  46  pounds  in  weight  in  two  and  one-half  years. 
Einhorn*  reports  a  similar  case  that  was  under  observation  for 
four  years.  Thus  it  is  evident,  as  Einhorn  has  indicated,  that 
patients  with  gastric  anacidity  may  be  divided  into  three  groups, 

'  This  patient  was  seen  in  June,  1912.  She  said  that  a  gastric  analysis  made  at  the  Johns 
Hopkins  Hospital  January,  1912,  showed  no  free  hydrochloric  acid  and  an  absence  of  pepsin  and 
rennet  ferment.  Her  diarrhea  remains  entirely  controlled  by  the  continuous  use  of  small  doses 
(10  drops)  of  dilute  hydrochloric  acid  after  meals,  but  recurs  as  soon  as  the  acid  is  discontinued. 

*  Osier's  Modern  Medicine,  v,  157,  Lea  &  Febiger,  1908. 

'  Diseases  of  the  Stomach,  1906,  fourth  edition,  p.  375, 
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accordiiii:  to  (1)  :il)scncc  of  i;a.stro-iiitc-tiii;il  syinptoins;  (2)  symp- 
toms mainly  gastric,  and  (3)  symj)toms  cliicfly  intestinal. 

In  a  series  of  112  cases  of  anacidity  studied  by  Friedenvvald" 
there  were  S  patients  presenting  no  gastro-intestinal  symptoms; 
69  patients  comi)laining  of  a  greater  or  lesser  variety  of  gastric 
symptoms;  and  i!")  ])atieiits  having  a])j)arently  no  gastric  symptoms 
but  presenting  marked  intestinal  disturbances.  Just  what  factor 
comes  into  play  to  bring  on  the  diarrhea  is  not  always  evident, 
but  it  is  of  interest  to  note  that  in  6  of  my  cases  the  patients  dated 
the  onset  of  the  diarrhea  to  some  acute  illness  (Cases  III,  V,  VII, 
VIII,  IX,  and  XII). 

Clinical  Features.  The  clinical  features  of  diarrhea  secondary 
to  gastric  anacidity  are  clear  cut  and  definite  in  the  majority  of 
instances,  so  that  not  infrequently  the  diagnosis  can  be  suspected 
before  the  stomach  analysis  is  made.  The  leading  symptoms 
may  be  enumerated  as  follows: 

1.  Diarrhea:  The  most  striking  feature  of  the  diarrhea  is  its 
occurrence  early  in  the  morning  and  during  the  forenoon.  As  a 
rule  it  may  be  said  that  patients  with  this  condition  are  unlikely 
to  have  any  bowel  movements  in  the  afternoon  or  at  night.  This 
matutinal  diarrhea  often  awakens  the  individual  from  sleep  at 
5  or  6  o'clock  in  the  morning,  a  second  call  to  stool  generally  occurs 
before  breakfast,  and  one  to  three  bowel  movements  take  place 
between  breakfast  and  the  mid-day  meal.  In  other  patients  the 
diarrhea  is  more  profuse,  with  very  frequent  stools.  Even  so, 
the  trouble  is  generally  through  for  the  day  by  the  time  luncheon 
is  reached,  as  in  Case  VIII,  with  as  many  as  fifteen  stools  a  day. 
In  some  cases  the  diarrhea  may  alternate  with  constipation,  but 
often  the  constipation  may  be  attributed  to  full  doses  of  astringent 
drugs,  with  w'hich  these  patients  are  so  often  treated. 

2.  Character  of  the  stools:  The  bowel  movements  are  liquid 
and  inoffensive,  as  a  rule,  and  show  the  presence  of  macroscopic 
particles  of  undigested  food,  especially  fruit  and  vegetables.  In 
other  cases  the  stools  are  soft  and  yellow,  and  show  an  excess  of 
fatty  acid  crystals.  Mucus  and  blood  are  not  usually  seen,  but 
may  occur  during  exacerbations  of  the  symptoms.  The  presence 
of  trichomonads  w^as  noted  in  3  of  my  cases  (III,  VI,  and  XII). 

3.  Flatulence  and  peristaltic  unrest  is  the  rule,  especially  in  the 
early  morning  hours.  With  this  there  may  be  griping  pains  through- 
out the  abdomen,  although  most  patients  are  free  from  actual 
abdominal  pain.  Irritability  of  the  bladder,  relieved  after  defeca- 
tion, is  not  uncommon.  This  was  so  pronounced  in  Case  V  that 
the  patient  kept  insisting  that  his  kidneys  must  be  diseased. 

4.  Gastric  symptoms  are  often  lacking  or  are  overshadowed 
by  the  condition  of  the  bowels.    The  entire  absence  of  any  com- 


'  Loc.  cit. 
VOL.  144,  NO.  2 — AUGUST,  1912.  7 
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plaint  referred  to  the  stomach  is  rather  striking  in  this  group  of 
cases.  The  appetite  is  generally  unimpaired,  although  the  patient 
may  be  afraid  to  eat.  Occasionally  there  is  slight  nausea,  and, 
curiously  enough,  as  in  Case  II,  the  patient  may  recite  the  symp- 
toms of  hyperchlorhydria. 

5.  Loss  of  weight  and  strength  may  develop  quickly  after  the 
intestinal  disturbance  sets  in.  In  other  cases,  with  distinct  weak- 
ness and  prostration,  there  ma}^  be  no  diminution  of  the  body 
weight.  Early  in  the  disease,  and  in  the  absence  of  complications, 
the  patient  does  not  look  ill.  Other  individuals  may  show  a  marked 
secondary  anemia,  as  in  Case  VII,  but  quite  distinguishable  from 
the  blood  picture  of  pernicious  anemia. 

6.  Indicanuria  is  pronounced  in  most  cases.  Muscular  pains 
and  slight  recurring  arthritis  are  not  uncommon,  or  there  may 
be  a  definite  neuritis,  as  in  Case  I.  In  the  treatment  of  such  cases 
the  administration  of  hydrochloric  acid  has  as  specific  an  action 
as  the  salicylates  in  acute  rheumatic  fever. 

7.  Appearance  of  the  test  breakfast:  In  these  cases  of  gastric 
anacidity  the  ingested  food  makes  a  relatively  short  stay  in  the 
stomach.  This  organ  empties  itself  so  quickly  that  often  no  remains 
of  the  Ewald  test  breakfast  can  be  obtained  after  the  lapse  of  one 
hour.  This  is  easily  accounted  for  by  the  absence  of  the  normal 
"acid  control"  reflexly  exerted  over  the  pylorus  by  the  first  portion 
of  the  duodenum.''  It  is  advisable  to  pass  the  stomach  tube  in 
forty  or  forty-five  minutes  after  the  breakfast  has  been  taken. 
The  material  obtained  shows  a  characteristic  gross  appearance. 
The  bread  particles  are  coarsely  divided  and  show  no  evidence  of 
having  been  acted  upon  by  any  digestive  agent,  and  the  fluid  por- 
tion is  clear,  thin,  and  colorless,  without  visible  blood  or  mucus. 
The  usual  tests  for  the  presence  of  free  HCl  are  negative,  and  the 
total  acidity  is  usually  below  10  "acidity  per  cent."  Lactic  acid, 
while  generally  absent,  may  be  present  in  a  distinct  amount  even 
in  cases  showing  no  evidence  of  stasis  (Cases  VI,  VIII,  X,  and  XI). 

Prognosis.  The  prognosis  of  diarrhea  secondary  to  gastric 
anacidity  depends  very  largely  upon  the  condition  of  the  bowel 
wall,  and  this  in  turn  rests  upon  the  duration  and  intensity  of 
the  accompanying  bacterial  infection.  The  regular  and  normal 
secretion  of  hydrochloric  acid  by  the  healthy  stomach  is  classed 
by  Herter^  as  one  of  the  defensive  actions  of  the  body  against 
bacterial  invasion.  When  the  hydrochloric  acid  secretion  is  defi- 
cient, not  only  does  the  ingested  food  pass  into  the  intestines  in 
coarse  "undigested"  particles,  but  it  carries  with  it  a  host  of 
accidental,  saprophytic  forms  of  bacterial  life,  which  immediately 
come  into  contact  with  the  "obligate"  and  well-adapted  parasitic 

'  \V.  B.  Cannon,  The  Mechanical  Factors  of  Digestion,  Chapter  IX,  The  Acid  Control  of  the 
Pylorus,  New  York,  1911. 

'  The  Common  Bacterial  Infections  of  the  Digestive  Tract,  1907. 
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forms  of  the  intestinal  tract.  Hence,  rej^anlcd  in  a  certain  liirlit, 
hydrociiloric  acid  is  our  l)est  intestinal  antisej)tic.  In  his  work 
on  the  infections  of  the  difjestive  tract,  Dr.  Ilerter  has  shown 
that  the  absence  of  free  hydrochloric  acid  is  a  feature  of  nearly 
all  cases  of  pronounced  saccharo-butyric  putrefaction.  He  also 
believes  that  in  all  such  cases  the  mucous  membranes  of  the  difjes- 
tWe  tract  are  almost  constantly  in  a  state  of  excessive  irritation, 
so  that  stimuli  which  in  normal  people  would  meet  with  little 
response  give  rise  to  excessive  peristalsis  and  diarrhea.  Thus, 
very  clearly,  a  vicious  circle  is  established. 

W.  Soltau  Fenwick  refers  to  the  vicarious  action  of  the  intestines 
in  the  light  of  a  compensatory  adjustment,  which  is  effective  over 
a  greater  or  lesser  length  of  time  and  then  is  followed  by  a  char- 
acteristic train  of  symptoms  when  this  process  of  compensation 
begins  to  show  signs  of  failing.  The  course  of  events  is  well  ex- 
pressed in  his  own  words  :^  "  In  cases  of  diminished  gastric  acidity, 
peptic  digestion  is  seriously  interfered  with,  but  a  much  larger 
proportion  of  starch  is  converted  into  sugar,  and  the  work  of  the 
intestine  in  this  respect  is  lessened.  Although  this  condition  is 
attended  by  a  corresponding  diminution  in  the  amount  of  bile 
and  pancreatic  juice,  compensation  remains  complete,  owing  to 
the  fact  that  less  alkali  is  required  for  neutralization  and  conse- 
quently a  greater  proportion  remains  available  for  the  digestion 
of  proteids  and  fats.  The  intestinal  secretions  also  vary  both  in 
quantity  and  quality,  with  the  composition  of  each  meal;  an  excess 
of  starch  or  proteids  being  productive  of  increased  amylohlic  or 
trj'ptic  activity,  while  a  diet  composed  largely  of  fat  chiefly  stimu- 
lates the  secretion  of  bile  and  steapsin.  These  automatic  adjust- 
ments may  continue  to  w'ork  with  perfect  precision  for  a  consider- 
able time,  but  sooner  or  later  the  functions  of  the  small  intestine 
and  other  digestive  glands  become  exhausted,  and  the  processes 
of  compensation  begin  to  exhibit  signs  of  failure.  Under  these 
circumstances  fat  is  usually  the  first  constituent  of  the  food  to 
suffer,  and  its  diminished  absorption  is  evidenced  by  an  increased 
evacuation  of  neutral  fats  and  combined  fatty  acids.  Subse- 
quently the  proteids  undergo  excessive  putrefaction  and  finally, 
the  carbohydrates  are  decomposed  by  bacterial  action  and  the 
production  of  sugar  is  arrested.  This  failure  of  compensation 
naturally  occurs  at  an  earlier  date  when  the  gastric  disorder  arises 
from  organic  disease.  Thus,  when  subacidity  ensues  from  chronic 
gastritis  the  intestine  becomes  hampered  not  only  by  the  products 
of  abnormal  fermentation,  but  also  by  the  presence  of  bacteria, 
and  consequently  intestinal  inflammation,  accompanied,  perhaps 
by  an  infection  of  the  biliary  or  pancreatic  ducts,  almost  invariably 
develops  and  seriously  interferes  with  the  functions  of  digestion. 

»  W.  S.  Fenwick,  Dyspepsia;  Its  Varieties  and  Treatniont,  1010,  p.  415. 
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In  like  manner,  a  continuous  and  excessive  hyperacidity  of  the 
gastric  juice  tends  to  exhaust  the  activity  of  the  pancreas  and  to 
excite  a  form  of  chronic  intestinal  inflammation  which  eventually 
arrests  the  solution  and  absori)tion  of  food." 

Treatment.  The  essential  point  in  the  treatment  of  patients 
with  the  condition  of  gastric  anacidity  is  the  administration  of 
large  amounts  of  hydrochloric  acid.  The  usual  dose  of  10  or  15 
drops  of  the  official  dilute  hydrochloric  acid  is  inefficient.  In 
these  cases  hydrochloric  acid  is  not  to  be  regarded  as  a  drug.  Its 
administration  is  for  the  sole  purpose  of  supplying  artificially  a 
substance  which  the  normal  stomach  secretes  regularly  and  in 
good  quantity.  Not  only  is  this  acid  indispensable  for  the  activa- 
tion of  pepsinogen  into  pepsin,  but  on  reaching  the  duodenum  it 
serves  as  a  hormone,  or  chemical  messenger,  to  initiate  the  flow 
of  pancreatic  secretions.^"  Furthermore,  hydrochloric  acid  may 
be  regarded  in  a  certain  sense,  as  the  most  effective  intestinal 
antiseptic,  as  I  have  already  indicated.  The  only  obstacle  pre- 
sented in  the  use  of  this  acid  is  the  difficulty  of  giving  it  to  our 
patients  in  sufficient  amounts.  The  mucous  membranes  of  the 
throat  will  tolerate  only  weak  solutions,  hence  the  necessity  of 
much  fluid  as  a  diluent.  It  is  my  custom,  however,  to  prescribe 
30  drops  of  the  official  dilute  hydrochloric  acid  in  a  full  glass  of 
water  one-half  hour  after  meals,  to  be  repeated  again  in  one-half 
hour,  or  a  total  or  180  drops  per  day.  On  occasions,  during  the 
last  year,  I  have  substituted  for  the  mineral  acid,  tablets  of  acidol. 
This  is  an  ingenious  synthetic  product,  hydrochloride  of  betain, 
a  substance  derived  from  molasses  in  the  manufacture  of  beet 
sugar.  When  dissolved  in  water,  or  in  the  stomach,  acidol  gradually 
liberates  hydrochloric  acid.  The  only  objection  to  the  preparation 
is  its  cost,  but  it  is  much  more  palatable  and  convenient  to  carry 
about  than  the  liquid  acid. 

In  the  eft'ort  to  stimulate  the  glands  of  the  stomach  to  resume 
their  function  the  most  efficient  means  at  our  disposal  are  the 
administration  of  strong  meat  broths  as  the  first  course  of  the 
meal,  preceded  by  full  doses  of  tincture  of  nux  vomica.  This  drug 
should  be  pushed  to  its  physiological  limits  and  patients  may 
often  take  30  or  35  drops  at  the  dose.  It  might  be  argued  that 
nux  vomica  may  give  rise  to  a  gastric  hyperesthesia,  or  aggravate 
such  a  condition  if  it  already  exists.  The  studies  of  Steele,^^  con- 
firming the  previous  experience  of  INIusser,  show,  however,  that 
nux  vomica  in  full  doses  does  not  have  such  an  effect,  but  relieves 
rather  than  increases  the  tendency  to  hyperesthesia  of  the  gastric 
mucous  membranes. 

In   addition   to   the   drinking   of   broths,   consomme,   bouillon, 

"  E.  H.  Starling,  Recent  Advances  in  the  Physiology  of  Digestion,  Chicago,  1907,  p.  85  et  seq. 
"  The  Relation  of  Excessive  Gastric  Acidity  to  Gastric  Symptoms,    Jour.  Amer.  Med.  Assoc, 
1906,  xlvii.  496. 
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beef  tea.  etc.,  these  patients  are  encouraged  to  have  their  foods 
well  salted,  in  order  that  the  chlorine  supply  of  the  body  be  ample 
for  the  production  of  hydrochloric  acid.  If  any  restriction  of  the 
dietary  is  indicated,  undoubtedly  the  proteids  should  be  the  class 
of  foodstuff's  to  limit  in  amount.  AVith  diminished  peptic  digestion, 
associated  with  a  possibly  imj^aired  tryptic  activity,  proteids  are 
certainly  not  well  handled,  and  their  excess  in  the  intestine  permits 
of  undue  decomposition  with  the  production  of  increased  amounts 
of  indol  and  other  cleavage  products  which  we  believe  to  be  in- 
jurious to  the  organism. 

Buttermilk  is  a  specially  valuable  article  of  diet  in  cases  of 
gastric  anacidity,  and  most  patients  can  be  induced  to  consume 
three  pints  a  day.  When  they  tire  of  it,  or  if  it  is  not  well  borne, 
one  of  the  various  preparations  of  lactic  acid  bacillus  tablets  may 
be  given. 

If  the  general  nutrition  is  much  impaired,  associated,  as  is  usually 
the  case,  with  visceroptosis  and  possibly  motor  insufSciency  of 
the  stomach,  the  patient  will  be  much  benefited  by  assuming  the 
recumbent  position  for  an  hour  after  each  meal,  or  may  be 
instructed  to  lie  on  the  right  side.  Further  treatment  may  include 
the  wearing  of  an  abdominal  supporter,  and  the  employment  of 
the  usual  measures  to  combat  anemia,  nervous  states,  and  other 
conditions  which  may  be  not  only  the  result,  but  as  well  the  con- 
tributing cause  of  a  gastric  anacidity. 


MULTIPLE      SUBCUTANEOUS      HEMANGIOMAS,      TOGETHER 

WITH    MULTIPLE    LIPOMAS,    OCCURRING   IN   ENORMOUS 

NUMBERS  IN  AN  OTHERWISE  HEALTHY,  MUSCULAR 

SUBJECT. 

By  John  T.  Bowen,  M.D., 

EDWARD   WIGGLESWORTH   PROFESSOR    OF    DEUMATOLOGV,    EmeritUS,    HARVARD   UNIVERSITT. 

The  patient  was  a  man,  aged  thirty-six  years,  a  native  of  Russia, 
who  had  been  in  this  country  twenty-six  years.  His  family  history 
was  irreproachable.  His  father  and  mother  were  alive  and  well; 
he  had  four  brothers  who  were  healthy,  and  all  of  the  family  were 
living  in  America.  None  of  the  family  had  had  any  skin  disease. 
He  was  married  and  had  one  healthy  child. 

He  was  first  seen  in  March,  1910.  He  was  of  small  stature,  but 
exceedingly  muscular.  During  the  early  part  of  his  life  and  until 
eight  years  previously  he  had  been  a  professional  boxer  of  con- 
siderable reputation,  and  had  had  matches  in  various  parts  of 
the  world.    He  had  never  sustained  any  serious  injury.    His  weight 
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was  147  pounds.  He  said  that  he  had  first  noticed  liis  present 
affection  three  or  four  years  ])reviously,  after  he  had  ^iven  up  his 
sporting  career,  and  had  engaged  in  his  present  occupation,  that 
of  a  builder.  The  first  lesions  to  make  their  appearance  were  on 
the  back,  one  or  two  in  number,  and  they  had  steadily  multiplied 
since. 

The  lesions  were  luunerous,  small  or  moderate-sized  tumors, 
most  of  them  subcutaneous,  so  that  the  skin  was  freely  movable 
over  them.  In  a  few  instances  there  seemed  to  be  a  slight  involve- 
ment of  the  corium.  The  surface  of  the  skin  was  normal,  with  the 
exception  that  in  a  few  places,  not  necessarily  over  the  tumors, 
there  was  a  bluish-red  color  from  venous  stasis.  The  distribution 
of  these  nodules  and  tumors  was  over  the  trunk  especially.  The 
thighs  were  affected,  although  much  less  prominently,  and  there 
were  only  a  few  lesions  on  the  upper  and  lower  arms.  The  head 
and  face  were  completely  free,  and  there  were  very  few  lesions 
upon  the  neck.  In  size  the  lesions  varied  from  that  of  a  small 
pea  to  a  pigeon's  egg.  They  were  moderately  firm  and  elastic. 
They  were  either  rounded  or  elongated  in  shape,  and  those  of 
medium  size  could  in  many  instances  be  picked  up  between  the 
fingers,  and  gave  the  feeling  of  disks  or  coins.  The  lesions  were 
absolutely  non-sensitive. 

The  patient  was  seen  again  nine  months  later,  in  November, 
1910.  The  nodules  had  increased  considerably  in  numbers.  Some 
of  the  larger  ones  were  now  the  size  of  a  hen's  egg,  and  their  out- 
lines could  be  faintly  seen  when  the  patient  was  examined  at  a 
distance  of  a  few  feet.  A  photograph  of  the  patient  would  have 
shown  only  these  few  slight  protuberances,  which  represented  the 
larger  lesions,  the  hundreds  of  smaller  lesions  which  studded  the 
trunk  being  subcutaneous  and  invisible.  The  patient  preserved 
his  appearance  of  magnificent  muscular  development  without 
apparently  any  excess  of  fat  tissue.  The  patient  was  positive  that 
none  of  the  nodules  had  disappeared,  and  he  was  equally  certain 
that  new  ones  in  large  numbers  had  appeared  since  last  seen  nine 
months  before.  There  was  no  glandular  enlargement  to  be  detected 
then  or  at  any  other  time.  No  nodules  had  appeared  upon  the 
head  or  trunk,  with  the  exception  of  the  tongue.  During  the 
last  six  months  a  nodule  had  appeared  on  the  tip  of  the  tongue, 
and  it  had  attained  the  size  of  a  bean.  It  was  sharply  elevated, 
only  slightly  excoriated,  firm  to  the  touch,  and  had  annoyed  him 
somewhat  in  eating  and  drinking,  although  it  was  not  specially 
sensitive.  There  were  no  signs  or  symptoms  in  the  throat.  The 
lesion  of  the  tongue  was  excised  and  the  wound  healed  quickly. 

The  case  was  again  examined  and  studied  in  October,  1911, 
and  in  March,  1912.  The  lesion  of  the  tongue  that  has  just  been 
described  had  not  reappeared  and  there  were  no  abnormal  appear- 
ances of  the  head  and  face.    The  tumors,  however,  especially  those 
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upon  the  trunk,  had  increased  greatly  in  innni)ers,  and  there  were 
certain  ones  of  larjrer  size  than  l)eforc.  In  most  i)laccs  there  was 
barely  an  interval  of  half  an  incli  in  which  tumors  could  not  he 
felt.  Some  of  the  lar<;er  ones,  esi)ecially  those  upon  the  back  and 
loins,  had  reached  the  size  of  a  hen's  egg,  and  in  a  few  instances 
there  were  ill-defined  masses,  although,  as  a  rule,  the  tumors  were 
sharply  bounded.  The  ])rotrusion  of  some  of  the  larger  tumors 
was  somewhat  more  pronounced,  so  that  the  appearances  were 
slightly  more  evident  to  the  eye.  A  few  purpuric  patches  were 
present,  sometimes  over  the  lesions,  sometimes  not.  None  could 
be  felt  over  the  buttock,  where,  as  indeed  everywhere,  he  was  very 
muscular.  The  largest  tumor  was  situated  on  the  back  over  the 
left  scapular  region.  This  tumor  was  somewhat  elongated  and 
less  sharply  defined  than  the  majority.  \o  lesions  could  be  detected 
on  the  head  or  face,  nor  on  the  hands  or  feet.  The  thighs  were 
moderately  involved,  and  there  were  a  few  nodules  on  the  lower 
arms  and  lower  legs.    There  were  no  lesions  on  the  genitals. 

A  careful  internal  examination  at  this  time  was  made  by  Dr. 
J.  II.  Pratt,  but  nothing  abnormal  could  be  detected.  Examina- 
tion of  the  secretions  showed  no  deviation  from  health.  The 
patient's  general  health  was  perfect  and  the  only  symptom  pro- 
duced by  these  multitudinous  growths  was  mental  disquietude  as 
to  the  final  outcome. 

Histological  Examination.  Several  of  the  lesions  of  varying 
sizes  were  excised  for  microscopic  examination.  The  lesions  in 
most  instances  "shelled  out"  readily  after  incision  of  the  over- 
lying skin,  and  presented  microscopically  a  yellowish  appearance, 
similar  to  that  of  lipomas.  They  were  resilient  to  the  feel.  Micro- 
scopically a  difference  was  in  general  to  be  noted  between  the 
smaller  or  more  recent,  and  the  larger  tumors.  The  smaller  tumors, 
of  which  Fig.  1  oflers  a  good  example,  were  composed  of  a  new- 
growth  of  bloodvessels,  which  seemed  to  be  infiltrating  the  fatty 
tissue  in  every  direction  within  the  limits  of  the  tumor.  Xo  distinct 
capsule  could  be  detected,  but  the  tumor  was  sharply  bounded 
from  the  normal  tissue  surrounding  it,  as  was  evidenced  by  the 
ease  with  which  it  was  expressed  after  incision.  In  the  larger 
nodules  the  amount  of  new-formed  angiomatous  tissue  became 
much  less  in  comparison  with  the  fatty  tissue.  This  gradation 
was  very  marked  and  constant  in  all  the  lesions  excised,  some 
half  dozen  in  number,  of  varying  sizes  and  duration  of  growth. 
The  larger  tumors  were  composed  almost  entirely  of  fatty  tissue 
fFig.  2),  and  the  only  difference  that  they  exhibited  from  ordinary 
lipomas  was  that  they  might  be  considered  somewhat  more  vascular. 
Mitotic  figures  were  occasionally  to  be  found  in  the  newgrowth  of 
bloodvessels.  None  could  be  seen  in  the  fat  tissue,  but  that  was 
to  be  expected,  considering  the  difficulty  f)f  such  findings  in  ordinary 
lipomas. 


192         bowen:  multiple  subcutaneous  hemangiomas 

The  lesion  of  the  tongue  was  totally  excised.  This  proved  to  be 
a  pure  hemangioma,  as  shown  in  Fig.  3,  with  no  fat  apparent. 
Mitotic  figures  were  seen  in  the  proliferating  vascular  branches. 

In  the  search  of  the  literature  that  has  thus  far  been  possible 
no  precisely  similar  instance  has  been  discovered.  The  pronounced 
complication,  with  what  must  be  regarded  as  fat  hyperplasia, 
might  call  to  mind  the  numerous  cases  of  multiple  symmetrical 
lipomas  that  have  been  reported  from  various  sources  in  various 
countries.  In  none  of  these  that  I  have  seen  described  were  the 
clinical  appearances  at  all  like  those  of  the  case  in  question.  The 
cases  of  multiple  lipoma  present  usually  large  masses  of  fat  tissue 
in  places,  so  that  it  is  difficult  to  speak  of  them  simply  as  tumors. 
No  instance  of  such  an  extraordinary  number  of  small  tumors 
has  been  discovered  among  these  multiple  lipomas.  I  find  a 
reference  to  an  article  by  Berenbruch,^  describing  a  peculiar 
case  of  multiple  angiolipoma,  but  I  have  not  been  able  to  see 
the  original.  A  remarkable  case  is  described  by  Winternitz  and 
Boggs,2  in  which  there  were  multiple  subcutaneous  hemangio- 
endotheliomas; also  the  same  of  the  intestinal  tract,  multiple 
polypi  of  the  stomach  undergoing  malignant  change,  generalized 
vascular  sclerosis,  and  cirrhosis  of  the  liver  in  a  mulatto,  aged 
sixty-five  years.  The  writers  say  that  they  could  find  in  the 
literature  no  similar  instance  of  multiple  subcutaneous  hemangio- 
endotheliomas. In  this  case  the  subcutaneous  tumors  presented 
a  cavernous  aspect. 

The  tendency  of  angiomas  to  infiltrate  the  fat  tissue  is  well 
known  (Borst,  Ribbert).  In  many  of  these  cases  the  growth  of 
vessels  is  at  the  expense  of  the  fat  tissue,  which  gradually  dis- 
appears. 

In  the  case  reported  the  fact  that  in  the  smaller  and  younger 
lesions  the  hemangiomatous  element  was  most  pronounced  and  that 
there  was  a  gradual  and  progressive  increase  in  the  amount  of  fat 
tissue  as  the  lesions  became  more  developed,  would  favor  the 
view  that  the  growth  of  vessels  is  the  primary  process.  The  appear- 
ance of  a  single  pure  hemangioma  upon  the  tongue  where  the  fat 
tissue  is  normally  scanty  is  also  in  accord  with  this  theory.  It 
seems  as  if  the  angiomatous  growth  invading  the  fat  tissue  causes 
an  increase  of  this  tissue,  which  in  time  overshadows  and  dominates 
the  vascular  growth,  so  that  the  larger  tumors  are  indistinguishable 
from  true  lipomas. 

'  Ein  Fall  von  Multiplen  Angio-Lipomen  combinirt  mit  einem  Angiom  des  Riicken-markes, 
Tubingen,  1890. 

2  Johns  Hopkins  Hospital  Bulletin,  July,  I'JIO. 
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MALIGNANT  DISEASE  OF  THE  LUNG  WITH  SPECIAL 
REFERENCE    TO    SARCOMA.' 

By  a.  a.  Stevens,  M.D., 

PROFESSOR    OF    THERAPEUTICS    AND    CLINICAL    MEDICINE,    WOMAN'S    MEDICAL    COLLEGE    OF    PENN- 
SYLVANIA;   LECTURER    IN    MEDICINE,    rMVERSITV    OF    PENNSYLVANIA,    ETC. 

Secondary  malignant  disease  of  the  lung  or  pleura  is  not  uncom- 
mon. It  may  arise  by  metastasis  from  distant  organs  or  by  direct 
extension  from  adjacent  structures.  Secondary  cancer  of  the  lung 
may  be  associated  with  an  initial  focus  in  one  of  the  abdominal 
viscera,  as  the  liver  or  pancreas;  but  in  a  larger  percentage  of  cases 
it  results  from  the  extension  of  a  primary  mammary,  esophageal, 
or  thyroid  carcinoma.  Encephaloid  or  medullary  cancer  is  the  form 
that  most  frequently  reaches  the  lung  by  metastasis.  Secondary 
sarcoma  of  the  lung  most  commonly  originates  in  a  primary 
growth  in  the  marrow  cavit}^  of  one  of  the  long  bones.  The  small 
round-cell  form  is  most  often  noted. 

Two  autonomous  formations  approaching  closely  to  both  carci- 
and  sarcoma  in  their  morphological  characteristics,  and  appearing 
in  many  cases  as  secondary  growths  in  the  lungs  are  the  so-called 
hypernephroma  and  the  malignant  deciduoma.  Of  22  cases  of 
hjTJernephroma  collected  from  the  literature  by  Woolley^  there 
were  metastasis  in  the  lungs  in  13.  Although  the  primarj^  growth 
in  these  cases  may  correspond  morphologically  to  carcinoma  or 
adenocarcinoma,  it  not  rarely  affords  metastasis  of  a  purely  round 
or  small  spindle  cell  sarcomatous  type.  Rolleston  and  Marks,' 
Woolley,^  Adami,^  and  others  emphasize  this  point.  Malignant 
deciduoma,  which  genealogically  is  more  closely  related  to  carci- 
noma than  to  sarcoma,  involves  the  lungs  secondarily  in  nearly  50 
per  cent,  of  the  cases,  and  in  some  instances  is  first  manifested  by 
coughing,  pleuritic  pain,  hemoptysis,  and  other  symptoms  referable 
to  the  chest. 

Primary  carcinoma  of  the  lung  is  rare.  In  the  records  of  the 
Breslau  Pathological  Institute,  out  of  9246  necropsies,  in  which 
there  were  1000  cases  of  malignant  disease,  Piissler,^  found  16  cases 
of  primary  carcinoma  and  4  cases  of  primary  sarcoma  of  the  lung. 
SeydeF  among  10,829  autopsies  made  at  the  Munich  Pathologic 
Institute  found  records  of  1342  tumors,  and  of  these  184,  or  13.7 
per  cent.,  were  in  the  lungs  or  pleura.  In  83.2  per  cent,  the  tumors 
were  metastatic  and  in  16.8  per  cent,  the  tumors  were  primary.    Of 

'  Read  before  the  Section  on  General  Medicine  of  the  College  of  Physicians  of  Philadelphia), 
March  25,  1912. 
»  Amer.  Jour.  Med.  Sci.,  exxv,  1903.  '  Ibid.,  cxvi,  1898. 

*  Loc.   cit.  '  Principles  of  Pathology,  i,  717. 

•  Virchow's  Arch..  1896,  Band  cxiv,  S.  191.  '  MUnch.  nied.  Woch.,  1910,  Ivii.  No.  9. 
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the  primary  growths  11  were  sarcoma  of  tlie  i)lrura  and  20  were 
carcinoma  of  the  lung. 

With  other  ol)servers  primary  carcinoma  has  been  more  rare 
and  primar.N'  sarcoma  more  common  than  the  statistics  indicate. 
Reinhard^  found  only  5  cases  of  primary  carcinoma  in  8716  necrop- 
sies. Rolleston  and  Trevor^  in  analyzing  the  ])ost-mortem  records 
of  St.  George's  Hospital  from  January  1,  1S90,  to  July  8,  1902, 
comprising  3983  cases,  discovered  only  8  cases  of  primary  malignant 
disease  of  the  lungs.  Of  these,  3  were  })rimary  sarcoma  of  the  lung, 
2  were  primary  sarcoma  of  the  bronchi,  and  2  were  primary  carci- 
noma of  the  bronchi.  There  was  no  case  of  primary  carcinoma  of 
the  lung  itself.  The  apparent  inconsistencies  in  the  statistics  may 
be  attributed  in  part  to  diflerences  in  nomenclature  and  in  part 
also,  without  doubt,  to  the  fact  that  some  of  the  older  writers 
incorrectly  classified  their  cases.  Indeed,  as  Mallory's^"  studies 
have  shown,  it  may  be  very  difficult  or  even  impossible  to  make 
definite  statements  in  regard  to  the  cellular  structure  of  many 
tumors  without  operative  removal  and  immediate  tissue  fixation. 

Primary  sarcoma  of  the  lung  may  spring  from  the  lymphatic 
glands  surrounding  the  bronchi,  especially  those  in  the  roots  of 
the  lung,  from  the  lymphatic  vessels  themseh'es,  or  from  the  sub- 
pleural  or  intrapulmonary  connective  tissue.  Tumors  developing 
within  the  lung  from  the  connective  tissue  are  most  frequently  of 
the  spindle-cell  variety,  whereas  those  originating  in  the  lymphatic 
vessels  are  commonly  of  the  nature  of  endothelioma.  Endothe- 
lioma of  the  pleura  often  invades  the  lung,  and  unless  the  growth 
is  studied  histologically  in  its  entirety  it  may  readily  be  mistaken 
for  lymphosarcoma  or  carcinoma.  As  a  rule,  primary  sarcoma  is 
limited  to  one  lung.  It  forms  a  large  infiltrating  mass,  of  variable 
consistence,  and  of  a  grayish  color,  often  mottled  with  hemorrhagic 
areas.  INIetastasis,  except  to  the  mediastinal  glands  and  tissues, 
are  not  common.  In  the  8  cases  of  primary  sarcoma  of  the  lung 
itself  studied  by  Rolleston  and  Trevor,"  remote  metastasis  were 
noted  but  once.  In  primary  cancer,  on  the  other  hand,  secondary 
growths  are  found  with  great  frequency  in  the  various  abdominal 
organs,  and  not  rarely  in  the  muscles.^- 

The  dominant  symptoms  of  malignant  disease  of  the  lung  may 
be  those  of  a  progressive  consolidation  of  the  lung,  of  stenosis  of 
the  larger  bronchi  or  trachea,  or  of  pleurisy  with  effusion.  Cough 
and  dyspnea  are  rarely  absent.  The  cough  varies  in  severity  and 
quality,  according  to  the  size  and  location  of  the  growth.  It  is 
especially  marked  when  the  larger  bronchi  are  involved  or  the 

8  Quoted  by  Villanene,  Russkij  Wratsch,  October  30,  1904. 

•Brit.  Med.  Jour.,  February  14,  1903.  wJour.  Med.  Research,  1905,  \'iii.  113. 

"  Loc.  cit. 

12  Menetrier,  Art.  Neoplasie,  Bouchard's  Patholog.  Gen.,  vol.  ii;  Handford,  Trans.  Path.  Soc, 
London,  1888,  xxxix,  48. 
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mediastinum  is  invaded  and  the  trachea  compressed.  In  the  latter 
event  the  cough  is  likely  to  be  paroxysmal  and  of  a  ringing  quality, 
as  in  aneurysm  of  the  thoracic  aorta.  On  the  other  hand,  wlien  the 
tumor  is  confined  almost  entirely  to  the  vesicular  structure  the 
cough  may  he  very  slight.  There  is  also  much  variation  in  the  de- 
gree of  dyspnea.  When  the  trachea  is  compressed,  or  a  large  pleural 
efi'usion  present,  it  may  be  intense  and  for  a  considerable  peritjd  the 
only  obtrusive  symptom.  Expectoration  occurs  in  a  large  propor- 
tion of  cases,  but  it  may  be  sliglit  or  e\'en  absent.  Stokes  laid  much 
stress  upon  the  occurrence  of  a  gelatinous  reddish  (currant-jelly)  or 
brownish-black  (prune-juice)  sputum,  evidently  the  result  of  the 
intimate  admixture  of  mucus  and  blood;  but  sputum  of  this  char- 
acter also  occurs  in  other  pulmonary  conditions.  Occasionally, 
disintegration  of  the  tumor  gives  rise  to  copious  fetid  expectora- 
tion resembling  that  of  gangrene.  In  a  number  of  instances  the 
diagnosis  has  been  made  certain  by  the  microscopic  examination 
of  tissue  fragments  in  the  sputum. 

Hemoptysis,  from  congestion  of  the  tissues  surrounding  the 
tumor,  or  erosion  of  fair-sized  pulmonary  vessels,  is  present  in  the 
majority  of  cases,  and  may  be  profuse  and  persistent.  Pain  is 
inconstant.  It  is  often  quite  severe,  however,  when  the  pleura  is 
involved  or  the  thoracic  nerves  are  compressed.  Recurring  attacks 
of  pleuritic  pain  are  not  rarely  the  first  symptom  to  attract  atten- 
tion. Enlargement  of  the  superficial  veins  of  the  chest  and  localized 
edema  sometimes  result  from  invasion  of  the  anterior  mediastinum 
and  occlusion  of  large  venous  trunks.  More  rarely,  hoarseness  and 
dysphagia  arise  from  pressure  upon  the  recurrent  laryngeal  nerve 
and  esophagus  respectively.  Enlargement  of  the  glands  above  the 
clavicle  or  in  the  arm-pit  is  an  important  symptom,  but  it  is  quite 
exceptional  in  sarcomatous  cases.  The  temperature  remains,  as  a 
rule,  normal,  but  not  infrequently  in  the  later  stages  moderate  fever 
of  a  remittant  type  supervenes  and  persists  until  the  end.  Cachexia 
sooner  or  later  develops  in  most  cases,  and  is  of  importance  in 
differentiating  tumor  from  aneurysm. 

In  the  absence  of  pleural  effusion,  percussion  usually  reveals  an 
irregular  area  of  dulness,  gradually  increasing  in  extent.  If  the 
bronchi  in  the  affected  region  are  pervious,  auscultation  elicits 
bronchial  breathing  and  broncophony.  In  the  majority  of  cases, 
however,  the  bronchi  are  occluded,  and,  in  consequence,  both 
respiratory  sounds  and  voice  sounds  are  feeble  or  suppressed. 
When  the  root  of  the  lung  is  involved  and  a  main  bronchus  i)artially 
obstructed  the  respiratory  sounds  over  a  limited  area  may  be  loud 
and  stridulous.  The  chest  wall  over  the  tumor  is  sometimes  dis- 
tended, but  it  may  be  retracted  if  there  are  extensive  pleuritic 
adhesions.  In  tumors  attaining  large  dimensions  the  heart  and 
abdominal  organs  are  often  considerably  displaced.    In  a  case  of  sar- 
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coma  of  the  thorax  cited  by  Rolleston^^  the  hver  was  so  depressed 
that  its  lower  border  was  on  a  level  with  the  umbilicus. 

In  a  large  percentage  of  cases,  symptoms  of  pleurisy  with  effusion 
dominate  the  clinical  picture.  If  the  fluid  is  not  bloody  at  first,  it 
usually  becomes  so  after  two  or  three  tappings.  Microscopic  ex- 
amination of  the  sediment  sometimes  affords  valuable  diagnostic 
aid,  A  large  number  of  cells  exhibiting  numerous  mitoses,  especially 
asymmetrical  division  forms  is  in  favor  of  malignancy  (Rieder, 
Warthin,  Dock).  Rarely,  secondary  nodules  have  developed  along 
the  course  of  the  aspiration  wound. 

The  following  cases  illustrate  the  important  features  of  sarcoma 
of  the  lung: 

Case  I. — W.  P.,  a  male,  aged  twenty-four  years,  with  a  good 
family  history.  His  habits  had  been  regular  and  he  denied  venereal 
infection.  He  did  not  recall  having  had  any  of  the  ordinary  diseases 
of  childhood,  with  the  exception  of  diphtheria  at  the  age  of  six. 
After  that  illness  he  enjoj'cd  unbroken  good  health  until  about  four 
months  before  admission  to  the  hospital,  January  12,  when  follow- 
ing exposure  he  was  seized  with  sharp  pain  in  the  right  side  of  the 
chest.  His  family  physician  treated  him  for  pleurisy,  and  in  four 
weeks  his  sj'mptoms  entirely  disappeared.  He  remained  in  the 
"best  of  health"  until  six  weeks  before  entering  the  hospital.  At 
that  time  he  developed  what  seemed  to  be  a  severe  cold.  The  symp- 
toms were  those  of  sore  throat,  with  hoarseness,  hacking  cough, 
and  the  expectoration  of  frothy  mucus.  This  condition  continued 
unchanged  for  about  three  weeks,  when  he  noticed  one  morning 
on  arising  that  his  face  was  swollen,  especially  over  the  right  cheek. 
The  swelling  subsided  during  the  day,  but  returned  each  morning. 
Subsequently  the  neck  and  right  side  of  the  chest  also  became 
swollen.  He  had  slight  dyspnea,  but  no  pain,  and  his  appetite  and 
digestion  were  good.  On  admission  the  patient's  condition  was  as 
follows :  The  face,  neck,  and  right  side  of  the  chest  were  markedly 
edematous.  The  skin  was  pale,  but  the  appearance  was  not  cachec- 
tic. The  tongue  was  slightly  coated,  pale,  and  flabby.  The  voice 
was  husky;  beyond  slight  congestion  of  the  vocal  cords,  however, 
there  was  nothing  abnormal  in  the  larynx.  There  was  slight  cough 
at  intervals,  with  the  occasional  expectoration  of  frothy  mucus. 
The  pupils  were  equal  and  reacted  well  both  to  light  and  accommo- 
dation. The  eye-grounds,  except  for  slight  congestion  of  the  retinal 
vessels,  were  normal. 

The  right  side  of  the  chest  was  nearly  4  cm.  larger  than  the  left 
at  the  level  of  the  nipples.  Respiratory  movements  were  absent 
on  the  right  side  and  the  intercostal  spaces  were  obliterated.  The 
apex  beat  was  in  the  sixth  interspace,  near  the  anterior  axillary 
line,  and  was  forcible.    Vocal  fremitus  was  entirely  absent  over  the 

13  Diseases  of  the  Liver,  p.  19 
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ripht  side,  buth  anteriorly  and  posteriorly.  On  percussion  there  was 
flatness  over  the  entire  right  side,  except  anteriorly  above  the 
clavicle.  The  cardiac  dulness  extended  in  the  fifth  interspace  about 
5  cm.  to  the  left  of  the  midclavicular  line.  On  the  left  side  tliere 
was  hyperresonance.  No  respiratory  sounds  could  be  detected  on 
the  right  side,  except  near  the  sternoclavicular  articulation,  where 
the  breathing  was  bronchial.  There  were  no  friction  sounds  or  rales 
on  the  right  side,  and  vocal  resonance  was  extremely  feeble.  On 
the  left  side  the  breath  sounds  were  much  exaggerated  and  scattered 
moist  rales  could  be  heard.  A  soft  systolic  murmur  was  audible  at 
the  apex  of  the  heart,  and  was  not  transmitted.  The  heart  sounds 
at  the  aortic  area  were  normal.  The  pulmonary  second  sound  was 
somewhat  accentuated.  The  liver  dulness  merged  above  into  the 
thoracic  flatness  and  extended  below  about  5  cm.  below  the  costal 
border  in  the  midclavicular  line,  otherwise  nothing  abnormal  was 
found  in  the  abdomen.  Neither  on  admission  nor  at  any  other 
time  could  enlargement  of  the  glands  in  the  axilla  or  above  the  clav- 
icles be  detected.  The  respirations  were  24  to  28,  and  not  labored; 
the  temperature  ranged  between  99°  and  100°;  the  pulses  in  the 
radial  arteries  were  sj'nchronous,  but  that  on  the  right  side  was 
distinctly  weaker  than  that  on  the  left;  the  urine  contained  a  trace 
of  albumin,  but  no  casts.  Examination  of  the  blood  revealed: 
Hemoglobin,  65  per  cent.;  red  blood  ceils,  3,872,000;  white  blood 
cells,  13,400. 

January  13.  The  right  pleural  cavity  was  tapped  at  two  points: 
first,  about  3  cm.  below  the  angle  of  the  scapula,  and  then  6  cm. 
below  the  angle  of  the  scapula,  near  the  posterior  axillary  line. 
Each  puncture  brought  away  about  50  c.c.  of  bloody  fluid,  which 
soon  coagulated.  Much  resistance  was  offered  to  the  entrance  of 
the  needle,  and  unless  the  direction  of  the  cannula  was  frequently 
changed  the  flow  of  blood  would  cease.  The  clinical  diagnosis  was 
intrathoracic  growth,  probably  sarcomatous. 

January  15.    The  patient's  condition  was  not  materially  changed. 

January  16.  The  physical  signs  were  unchanged.  The  patient 
stated  that  his  appetite  was  good,  that  he  had  slept  well,  and  was 
very  comfortable.  A  blood  examination  revealed  15,600  leukocytes, 
of  which  68.5  per  cent,  were  polymorphonuclears,  29  per  cent,  were 
lymphocytes,  2  per  cent,  were  large  mononuclears,  and  0.5  per  cent, 
were  eosinophiles. 

January  17.  The  patient,  against  orders,  got  up  and  went  to  the 
toilet  at  the  end  of  the  ward.  Returning  he  fell  across  the  bed  in  a 
state  of  collapse,  and  died  within  a  few  minutes. 

Autopsy.  Body  of  a  well-nourished  man;  skin  and  mucous 
membranes  pale;  rigor  mortis  (ten  hours)  well  marked.  Heart 
much  displaced  to  left  side.  Left  pleural  sac  was  without  adhesions 
and  free  from  fluid.  The  left  lung  was  somewhat  congested  and 
edematous,  but  otherwise  normal.     In  the  right  pleural  sac  there 
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were  dense  adhesions,  with  locuH  containing  bloody  serum,  the 
latter  amounting  in  all  to  about  120  c.c.  The  right  lung  was  large 
and  firm.  It  weighed  2500  grams.  On  section  it  was  found  to  be 
infiltrated  throughout,  except  for  a  small  portion  of  the  lowest  lobe 
posteriorly,  with  a  dense  mass  of  purplish  gray  color,  A  few  areas 
of  softening  about  the  size  of  a  pea  were  noted.  No  tuberculous 
foci  were  present.  Neither  the  peribronchial  nor  the  mediastinal 
glands  were  enlarged.  The  pericardium  contained  a  few  cubic 
centimeters  of  straw-colored  fluid,  and  was  without  adhesions.  The 
heart  was  slightly  dilated  and  relaxed.  It  weighed  320  grams.  The 
valves  were  normal.  The  abdominal  cavity  contained  about  300 
c.c.  of  clear  fluid.  The  liver  was  slightly  adherent  to  the  diaphragm. 
It  weighed  1450  grams.  It  was  congested  and  apparently  somewhat 
fatty.  The  spleen  was  congested  and  firm.  The  other  abdominal 
organs  presented  no  gross  changes.  No  secondary  nodules  were 
discovered.  Microscopic  examination  of  the  growth  revealed  a 
typical  spindle-cell  sarcoma. 

Case  II. — A.  C,  aged  thirty-four  years,  a  clerk  by  occupation, 
with  a  good  family  history.  He  always  enjoyed  good  health  until 
seven  months  before  he  came  under  observation,  when  he  developed 
pain  under  his  left  scapula.  This  was  shortly  followed  by  a  cough, 
with  mucous  expectoration  and  occasional  attacks  of  hemoptysis. 
The  blood  was  bright  red  in  color.  He  sought  advice  in  a  medical 
dispensary  and  was  treated  for  tuberculosis,  but  did  not  improve. 
On  the  contrary,  his  cough  grew  worse,  his  expectoration  became 
mucopurulent  and  profuse,  the  pain  continued,  he  developed  night 
sweats  and  often  felt  feverish,  and  in  three  or  four  months  lost 
twenty  pounds. 

On  admission  the  patient  weighed  118  pounds,  and  presented  a 
somewhat  cachectic  appearance.  The  chest  was  long  and  flat. 
The  left  side  was  immobile  and  slightly  depressed.  There  was  no 
glandular  enlargement.  The  apex  beat  of  the  heart  was  invisible. 
Tactile  fremitus  was  marked  on  the  right  side  and  absent  on  the 
left  side,  except  anteriorly  above  the  fourth  rib  and  posteriorly 
above  the  scapular  spine.  On  percussion  there  was  flatness  on  the 
left  side  of  the  chest,  extending  from  the  fifth  rib  anteriorly  to  the 
fourth  rib  in  the  midaxillary  line,  and  the  spijie  of  the  scapula 
posteriorly.  Over  the  right  lung  there  was  hyper-resonance.  On 
auscultation  scattered  dry  and  moist  rales  were  heard  over  the  right 
side  of  the  chest  and  over  the  upper  lobe  of  the  left  lung.  On  the 
entire  right  side  and  over  the  left  side  below  the  clavicle  there 
was  harsh,  vesicular  breathing.  Over  the  flat  area  on  the  left  side 
the  breath  sounds  were  scarcely  audible.  Examination  of  the  heart 
revealed  no  abnormalities.  The  organ  was  apparently  not  displaced. 
The  abdomen  was  slightly  distended,  but  otherwise  showed  no 
changes.  The  temperature  ranged  between  97.5°  F.  in  the  morning 
and  between  100°  and  101.5°  F.  in  the  evening.    The  pulse  was  90 
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to  110;  the  respirations  were  usually  24  to  30;  the  urine  was  free 
from  albumin,  casts,  and  su^ar.  An  examination  of  the  hlood 
showed:  Hemoglobin,  70  piT  cent.;  red  blood  cells,  3, 140,000;  white 
blood  cells,  12,400.  The  sputum  on  rei)eated  examinations  failed 
to  show  tubercle  bacilli.  The  left  pleural  sac  was  punctured  on  three 
occasions,  with  nej^ative  results. 

During  the  next  four  weeks  there  was  no  decided  change  in  the 
general  sym])toms,  althougli  the  patient  became  distinctly  weaker 
and  more  emaciated.  The  expectoration  was  often  blood-streaked, 
but  only  once  in  this  period  was  there  any  marked  hemoptysis. 
Dyspnea,  which  was  slight  at  first,  was  now  evident,  especially  on 
exertion.  The  fever  and  sweats  continued  as  before,  but  there  were 
no  chills.  Another  examination  of  the  blood,  and  the  last  one 
made,  showed :  Hemoglobin,  65  per  cent. ;  red  blood  cells,  3,200,000; 
white  blood  cells,  14,600. 

In  the  fifth  week,  during  a  severe  paroxysm  of  cough,  he  brought 
up  in  the  sputum  two  particles  of  solid  matter,  one  about  the  size 
of  a  small  cherry-stone,  the  other  somewhat  smaller.  They  were  of 
a  grayish-pink  color,  irregularly  rounded,  and  firm.  Upon  micro- 
scopic examination  these  particles  were  found  to  be  made  up  of  a 
close  aggregation  of  large  round  or  slightly  oval  cells.  The  cyto- 
plasm was  abundant  and  the  nuclei  were  deeply  staining.  There 
was  very  little  interstitial  reticulum.  A  diagnosis  of  intrathoracic 
sarcoma  was  now  made.  Three  days  after  the  expectoration  of  the 
fragments  the  patient  was  attacked  with  severe  hemoptysis,  which 
continued  intermittently  for  about  six  hours.  Following  this  he 
was  much  exhausted.  Four  days  later  he  had  another  copious 
hemorrhage,  followed  by  collapse,  from  which  he  never  rallied. 
Death  occurred  about  eight  months  after  the  appearance  of  the  first . 
symptom. 

Autopsy.  The  body  was  much  emaciated;  the  pleura  on  the  left 
side  presented  firm  adhesions  below  and  posteriorly.  On  ihe  right 
side  there  were  slight  adhesions  posteriorly.  Both  pleural  ca^'ities 
contained  a  small  quantity  (50  c.c.)  of  bloody  serum.  The  left  leaf 
of  the  diaphragm  was  enormously  thickened  and  tightly  adherent 
to  the  left  lung  and  spleen.  The  aorta,  lieart,  and  diaphragm  were 
firmly  united  by  adhesions-  The  bronchial,  mediastinal,  and 
abdominal  glands  were  all  much  enlarged,  but  firm.  The  right  lung 
was  congested  and  edematous.  On  section  the  lel't  lung,  except  at 
the  apex,  was  found  to  be  studded  throughout  with  numerous 
pinkish-white  nodules,  varying  in  size  from  that  of  a  pea  to  that  of 
an  egg.  Most  of  these  were  firm,  but  two  or  three  of  the  larger 
ones  were  almost  gruel-like  in  consistence.  The  right  lung  was 
congested  and  edematous.  It  contained  no  nodules.  The  heart, 
apart  from  the  adhesions  surrounding  it,  showed  no  abnormalities. 
The  peritoneal  cavity  contained  no  excess  of  fluid,  but  presented 
local  adhesions  in  the  neighborhood  of  the  diaphragm,  spleen,  and 
left  kidney.    The  right  adrenal  body  was  about  the  size  of  a  small 
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egg,  and  completely  replaced  by  a  soft,  reddish- white  growth.  The 
latter  also  extended  a  short  distance  into  the  superior  pole  of  the 
left  kidney.  The  right  kidney,  stomach,  pancreas,  liver,  and  intes- 
tines were  apparently  normal.  No  other  nodules  were  discovered. 
The  brain  was  not  examined. 

Microscopically  the  nodules  in  the  lung  presented  for  the  most 
part  the  same  picture  as  the  fragments  found  in  the  sputum  during 
life,  although  in  places  the  resemblance  to  sarcoma  of  the  alveolar 
type  was  close. 

Microscopic  examination  of  the  adrenal  growth  showed  it  to  be 
a  so-called  hypernephroma,  some  areas  presenting  a  typically 
adenocarcinomatous  aspect,  and  others  exhibiting  just  as  definitely 
the  characters  of  alveolar  sarcoma. 

Case  III. — G.  A.,  a  Greek,  aged  thirty-six  years,  a  laborer  by 
occupation.  Owing  to  the  lack  of  an  efficient  interpretation  only  an 
imperfect  history  could  be  obtained.  He  had  been  sick  for  several 
weeks,  complaining  of  pain  in  the  right  side  of  the  chest,  dyspnea, 
and  cough  without  expectoration.  During  the  six  days  that  he  was 
under  observation  these  symptoms  were  still  present.  He  was  a 
man  of  medium  height,  decidedly  pale,  but  not  markedly  emaciated. 
Dyspnea  was  very  pronounced,  and  his  lips  and  finger-tips  were 
blue.  The  temperature  throughout  was  normal  or  subnormal;  the 
respirations  were  between  24  and  36;  the  pulse  ranged  between  110 
and  120;  the  urine  was  somewhat  scanty,  but  otherwise  not  ab- 
normal. An  examination  of  the  blood  showed:  Hemoglobin,  60 
per  cent.,  red  blood  cells,  3,260,000;  white  blood  cells  12,000.  The 
physical  signs  were  those  of  a  pleuritic  effusion  on  the  right  side. 
This  side  of  the  chest  was  immobile  and  appeared  to  be  slightly 
.distended,  although  the  interspaces  were  not  obliterated.  Fremitus 
was  absent  and  the  percussion  note  was  flat  at  all  points  below  the 
clavicle  in  front  and  the  spine  of  the  scapula  posteriorly.  The 
breath  sounds  were  inaudible.  Over  the  left  side  of  the  chest  there 
were  a  few  scattered  coarse  rales,  but  otherwise  onl}'  the  usual  evi- 
dences of  compensatory  action.  The  apex  beat  was  diffuse  in  the 
fifth  interspace,  and  slightly  to  the  left  of  the  midclavicular  line. 
There  were  no  murmurs.  The  lower  border  of  the  liver  could  be 
felt  below  the  costal  margin,  but  apart  from  this  the  results  of  the 
abdominal  examination  were  negative.  Two  punctures  of  the  right 
pleural  sac  were 'made  on  different  occasions;  the  first  yielded  a 
few  cubic  centimeters  of  serum  faintly  tinged  with  blood,  and  the 
second,  about  80  c.c.  of  fluid  decidedly  hemorrhagic.  The  clinical 
diagnosis  was  pleurisy  with  effusion,  probably  tuberculous.  Two 
days  after  the  last  aspiration  pulmonary  edema  suddenly  set  in  and 
terminated  fatally. 

Autopsy.  At  the  autopsy  only  the  thoracic  findings  were  of 
interest.  The  right  pleural  cavity  contained  about  half  a  liter  of 
bloody  serous  fluid.  The  pleural  surfaces  were  firmly  adherent 
over  the  uppermost  lobe,  both  anteriorly  and  posteriorly.    Below 
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tlitTe  were  no  adhesions  except  over  the  (liaphra<:ni.  Tlic  pli-ura 
thronghout  was  enormously  thickened  and  covered  with  nunuTous 
cartihiginous  nodules.  The  rii,dit  lunj;  was  compressed,  hyperemic, 
and  edematous.  In  the  middle  lobe  there  were  two  yellowish-white 
nodules,  having  a  diameter  of  about  3  cm.;  in  the  lowest  lol)e  there 
were  a  number  of  nodules  ranging  in  size  from  a  millet  seed  to  a 
hazelnut.  The  left  pleural  cavity  was  empty,  and  the  left  lung 
was  hyperemic  and  edematous.  The  heart  was  pale  and  flabby, 
but  otherwise  not  abnormal.  The  enlargement  of  the  intrathoracic 
lymph  glands  could  be  detected. 

jNlicroscopically,  sections  of  the  pleura  showed  numerous  anasta- 
mosing  tubules  lined  with  one  or  two  layers  of  cubical  epithelial 
cells,  and  separated  by  a  rather  dense  network  of  connective  tissue. 
Interspersing  the  latter  were  many  round  cells,  with  abundant 
cytoplasm,  and  deeply  staining  nuclei,  somewhat  like  those  in 
round-cell  sarcoma.  Microscopic  examination  of  the  nodules  found 
in  the  lung  revealed  a  wide-meshed  net  of  delicate  connective  tissue, 
the  meshes  of  which  were  filled  with  large  round  cells,  having  an 
epithelioid  appearance.  The  cells  were  packed  tightly  in  the  acini, 
and  were  in  immediate  contact  with  the  reticulum  as  in  alveolar 
sarcoma.  ]\Iany  vessels  were  seen  in  the  trabeculie.  The  anatomical 
diagnosis  was  endothehoma  of  the  right  pleura  with  metastasis  in 
the  right  lung. 

The  diagnosis  of  pulmonary  malignant  disease  is  often  a  matter 
of  great  difficulty,  only  to  be  arri\'ed  at  by  a  careful  collation  of  all 
the  facts  and  a  close  obserA'ation  of  the  progress  of  the  case.  Pul- 
monary tuberculosis,  pleural  eftusion,  or  aneurysm,  is  usually  sus- 
pected. Not  rarely  the  symptoms  throughout  are  so  indefinite 
that  the  true  nature  of  the  condition  may  only  be  determined  post 
mortem.  The  discovery  of  malignant  disease  elsewhere,  of  course, 
furnishes  an  important  clue.  This  clue  is  hkely  to  fail,  however, 
when  the  growth  is  sarcoma  and  is  primary  in  the  lung.  Even  when 
the  pulmonary  affection  is  secondary  the  symptoms  of  the  metastatic 
tumor  may  overshadow  the  entire  clinical  picture  and  the  primary 
focus  escape  recognition,  as  in  one  of  the  cases  cited  above.  Occa- 
sionally the  examination  of  scraps  of  tissue  found  in  the  sputum 
furnishes  conclusive  evidence.  In  this  way  the  diagnosis  was  estab- 
lished in  Case  II.  Wolff,"  Claisse,i»  Ehrlich,i«  Betshart,'^  Feldt,'^ 
Demorest^'''  and  Cornil-''  also  cite  instances  in  which  the  microscopic 
examination  of  tissue  fragments  from  the  sputum  afforded  decisive 
information.  When  pleural  effusion  is  present,  the  character  of  the 
fluid,  its  rapid  return  after  thoracentesis,  and  the  cytological  findings 
are  sometimes  suggestive.  However,  too  much  importance  should 
not  be  attached  to  the  occurrence  of  a  slightly  bloody  exudate,  since 

"  Fortsch.  d.  Med.,  Nos.  18  and  19,  1895.  ''-  Lancet,  March  11,  1S99,  p.  712. 

!•  Quoted  by  Hampeln,  Zeit.  f.  klin.  Med.,  1897,  Band  xxxii,  H.  3  and  4. 

"  Virchow's  Arch  .  Band  c.xliii,  H.  1.  '»  Deut.^ch.  incd.  Wwh.,  1903,  .\xix,  No.  28. 

'•Med.  Rec,  Januarj'  10,  1904. 

^  Comp.  rend,  de  Soc.  Anat.,  January  27,  190.5. 


202  STEVENS:   MALIGNANT  DISEASE   OF  THE    LUNG 

this  is  not  uncommon  in  tuberculosis  and  pleurisy  comi)licating 
chronic  nephritis  and  other  wasting  diseases.  In  cases  marked  by 
consolidation  of  the  lung,  suspicion  may  be  aroused  by  certain 
anomalies  in  the  clinical  picture,  as  the  unusual  location  or  distri- 
bution of  the  dull  areas  and  the  constant  presence  of  blood  in  the 
sputum  without  tubercle  bacilli.  The  fact  must  not  be  forgotten, 
however,  that  tuberculosis  and  malignant  disease  of  the  lungs  not 
rarely  coexist.  Tuberculosis  was  present  in  13  of  31  cases  of  malig- 
nant disease  of  the  lung  reported  by  Wolff-^  and  in  3  of  10  cases 
reported  by  Schwalbe."^-  Hildebrand,-^  Seigert,-'*  Ribbert^^  and 
Menetrier^^  also  cite  cases  in  which  tuberculosis  and  malignant 
disease  were  associated  in  the  same  lung. 

In  any  case  much  importance  is  to  be  attached  to  symptoms 
pointing  to  stenosis  of  the  air  passages,  although  in  tumors  develop- 
ing within  the  lung  these  do  not  appear,  as  a  rule,  until  the  disease 
is  far  advanced,  and  even  when  such  symptoms  are  well  marked 
the  existence  of  aneurysm  must  often  be  debated. 

Pulmonary  syphiloma  may  produce  signs  closely  resembling 
tuberculosis  on  the  one  hand  or  malignant  disease  on  the  other. 
In  the  absence  of  any  positive  evidence  of  tuberculosis  or  malignant 
disease,  a  positive  Wassermann  reaction  should  be  regarded  as  an 
indication  for  recourse  to  specific  treatment.  Echinococcic  disease 
of  the  lung  and  dermoid  cyst  may  yield  most  of  the  symptoms  of 
malignant  growth,  although  both  are  even  more  rare  than  the 
latter.  Of  181G  cases  of  echinococcic  disease  occurring  in  the  United 
States  and  collected  by  Sommer"  the  lung  or  pleura  was  involved 
in  147.  Apart  from  the  presence  of  cysts  elsewhere,  the  expectora^ 
tion  of  hydatid  membrane,  and  the  data  afforded  by  thoracentesis, 
there  are  no  characteristic  signs.  Presumptive  evidence,  however, 
might  be  forthcoming  in  the  presence  of  pronounced  eosinophilia 
and  the  fixation  of  complement  in  the  hemolytic  test.  Exploratory 
puncture  is  not  without  danger,  owing  to  the  grave  toxemia  which 
may  follow  absorption  of  the  hydatid  fluid.  MaydP^  reports  11 
cases  of  intrathoracic  echinococcus  disease  in  which  a  fatal  result 
followed  thoracentesis. 

In  the  case  of  intrathoracic  dermoid  cyst  the  coughing  up  of  hair 
is  the  only  pathognomonic  symptom.  According  to  Shaw  and 
Williams^^  this  was  observed  in  7  of  the  35  authentic  cases  reported 
in  the  literature  up  to  1905. 

Except  in  rare  cases  the  treatment  of  tumors  of  the  lung  or  pleura 
can  only  be  palliative.  In  the  31  cases  analyzed  by  Sej^del  there 
were  only  7  in  which  an  operation  would  have  offered  the  slightest 
chance  of  recovery. 

"  Loc.  cit. 

22  Deutsch.  med.  Woch.,  1896,  xii.  m  Ziegler's  Beitiage,  1888,  Band  ii. 

"  Virchow's  Arch.,  1893,  Band  cxxxiv.  ^  Deutsch.  med.  Woch.,  1896,  xi. 

2'  Gaz.  Heb.  de  Med.  et  de  Chirurg.,  1899,  No.  6. 

"  New  York  Med.  Jour.,  August  22,  1S96. 

28  Ueber  Echinokokkus  der  Pleura,  Wien,  1891.  29  Lancet,  November  4.  1905. 
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PAROXYSMAL    HEMOGLOBINURIA. 
By  Uobert  a.  Cuoke,  ]\I.I)., 

NEW  youK. 

(From  the  Department  of  Experimental  Therapeutics  and  the  Department  of  Practical 
Therapeutics,  Cornell  University  Medical  College,  New  York  City.) 

As  a  clinical  entity,  paroxysmal  hemoglobinuria  was  first  recog- 
nized and  described  by  Dressier  in  1S54.  In  spite  of  the  many 
clinical  studies  and  the  amount  of  experimental  work  on  isolated 
cases,  however,  no  satisfactory  hypothesis  was  advanced  to  explain 
the  pathology  of  this  rare  and  curious  disease  until  1904,  when 
Donath  and  Landsteiner^  contributed  their  first  paper  to  the  sub- 
ject. They  attributed  the  attack  characteristic  of  the  disease  to  a 
specific  hemolyzing  substance  in  the  blood  of  these  patients,  and 
they  demonstrated  its  presence  by  experiments  in  vitro.  Eason^ 
working  independently,  had  found  this  same  hemolyzing  substance 
in  a  case  under  his  care.  Since  then  a  number  of  observations  have 
been  made  by  different  investigators,  all  of  whom  confirm  the 
presence  of  the  autolysin;  but  with  regard  to  the  definite  mode  of 
action  of  this  substance  on  red  blood  corpuscles  there  is  even  now  no 
unanimity  of  opinion.  The  case  here  reported  was  studied  with  a 
view  to  clearing  up,  if  possible,  some  of  the  disputed  points. 

History.  E.  P.,  aged  thirty-eight  years,  porter,  colored,  single, 
was  admitted  to  the  hospital  November  10,  1911. 

Family  History.  Father,  four  brothers,  and  four  sisters  dead; 
cause  unknown.  Mother  and  one  sister  living  and  well.  The  sister 
resides  in  New  York  City  and,  so  far  as  known,  has  never  had  an 
attack  of  hemoglobinuria. 

Personal  History.  Patient  was  born  in  the  West  Indies,  where 
he  lived  until  eleven  years  ago,  when  he  came  to  New  York  City. 
His  habits  are  good;  alcohol  and  tobacco  in  moderation. 

Previous  History.  An  indefinite  history  of  a  short,  mild  attack, 
called  malaria,  once  before  coming  to  New  York.  Veinereal  disease 
denied,  and  no  symptoms  elicited  suggesting  an  acquired  infection. 

Present  History.  Nine  years  ago,  having  been  in  New  York  City 
two  years,  the  patient  had  an  attack  which  came  on  suddenly  in 
November,  1902,  while  he  was  working  and  apparently  in  excellent 
health.  This  attack  consisted  of  a  severe  shaking  chill,  with  fever, 
followed  by  the  passing  of  black  urine.  In  twelve  hours  he  was  as 
well  as  usual,  and  the  urine  looked  normal.  One  week  later  he  had 
a  similar  experience.  Beginning  one  month  later,  January,  1903, 
he  had  attacks  in  rapid  succession,  and  was  in  a  hospital  for  ten 

1  MQnch.  mcd.  Woch.,  1904,  li,  1590;   Zeit.  f.  klin.  Med..  1906,  Iviii,  173. 
'Edinburgh  Med.  Jour.,  1906,  xix,  43;   Jour.  Path,  and  Bact.,  1906-7,  xi,  167. 
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weeks,  without  improvement,  the  paroxj'^sms  continuing  at  intervals 
throughout  the  summer  and  up  to  September,  1903,  when  they 
ceased  spontaneously,  and  he  was  perfectly  well  for  two  years. 
Since  September,  1905,  the  paroxysms  have  recurred  at  irregular 
intervals,  for  tlie  most  part  in  the  cold  season,  but  occasionally  in 
summer.  He  fovmd  that  washing  his  hands  in  cold  water  would 
induce  an  attack,  and  he  says  the  summer  attacks  always  followed 
chilling  in  a  draught  after  hard  work.  All  of  the  attacks  since 
January,  1903,  have  been  associated  with  severe,  sharp,  lancinating 
pain  in  the  lumbar  region,  especially  the  right.  There  is  also  numb- 
ness and  tingling  of  the  extremities,  which  subsides  with  the  attack. 

Physical  Examination.  The  patient  is  a  well-built,  rather  small 
negro.  He  is  absolutely  normal,  with  the  exception  that  on  abdom- 
inal examination  a  smooth  rounded  mass  is  found  in  the  upper 
quadrant  on  each  side,  taken  to  be  the  kidney,  moderately  enlarged, 
slightly  movable,  and  not  tender. 

Cystoscopy:  December  19,  1911,  by  Dr.  E.  L.  Keyes,  Jr.  Blad- 
der normal,  mouths  of  the  ureters  normal,  bloody  urine  from  both 
ureters. 

Radiograph:    "Does  not  show  calculus  in  either  urinary  tract." 

Urine  Examination:  During  an  interval  the  urine  is  clear,  of 
normal  specific  gravity,  with  no  albumin.  An  occasional  cast  is 
found,  but  no  pus  cells  and  no  red  blood  cells.  During  an  attack 
the  urine  is  dark  reddish  brown,  containing  much  coagulable  pro- 
teid,  few  leukocytes,  and  an  occasional  red  blood  cell.  Chemical 
test  for  blood,  positive. 

Blood  Examination:  Without  special  reference  to  the  attacks  the 
blood  shows:  Leukocytes,  4400  to  7200;  polymorphonuclears,  62 
per  cent,  to  65  per  cent.;  hemoglobin  (Dare),  62  per  cent,  to  65 
per  cent.  (November  to  December,  1911),  72  per  cent.  (March  16, 
1912). 

Red  blood  cells,  2,700,000  (November  29,  1911),  3,600,000  (Feb- 
ruary 14,  1912),  4,800,000  (March  16,  1912).  Coagulation  time, 
eight  to  nine  minutes  (normal).  Blood  plates,  500,000.  Malarial 
parasites,  absent. 

Wassermann  Reaction:    Positive,  December  4,  1911. 

Salvarsan:    0.5  gm.,  given  intravenously,  February  19,  1912. 

Wassermann  Reaction:  Positive,  March  25,  1912  (by  Dr. 
L'Esperance). 

Salvarsan:    0.4  gm.,  given  intravenously,  April  7,  1912. 

Wassermann  Reaction:  Positive,  April  15,  1912  (by  Dr.  No- 
guchi) . 

Luetin  Test:    Positive  April  15,  1912  (by  Dr.  Noguchi). 

Salvarsan:    0.6  gm.,  given  intravenously,  April  29,  1912. 

Wasserman  Reaction:  Positive,  May  30, 1912. 

On  January  5,  1912,  the  Ehrlich  experiment  was  done.  A  tourni- 
quet was  placed  about  the  left  arm  above  the  elbow,  and  the  fore- 
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arm  was  immersed  in  ice  water  for  five  minutes.  The  arm  was  tlien 
taken  out  and  dried,  and  l)l()od  was  drawn  from  a  finj];er  into  a  te.st- 
tul)e  containing  a  small  amount  of  O.S  per  cent.  NaCl  solution. 
This  was  warmed  and  centrifuged.  Hemolysis  was  pn'sent.  As  a 
control,  blood  was  taken  from  a  finger  on  the  right  hand,  which  was 
not  immersed,  before  the  tourniquet  was  removed  from  the  left  arm. 
This  was  also  put  in  a  test-tube  containing  a  small  amount  of  salt 
solution  and  warmed.  Hemolysis  was  absent.  During  the  immer- 
sion the  patient  complained  of  intense  lumbar  ])ain,  with  tingling 
of  all  the  extremities.  Within  a  half  hour  after  the  experiment  the 
patient  had  a  severe  shaking  chill,  with  rise  of  temperature  to 
102°  F.  The  first  urine  voided  was  dark  reddish  brown.  Urine 
voided  three  hours  later  was  also  dark  brown,  but  the  urine  voided 
six  hours  after  the  experiment  was  perfectly  clear  amber  colored. 

We  have  then  to  do  with  a  perfectly  typical  case  of  paroxysmal 
hemoglobinuria  in  a  man  without  history  and  with  none  of  the 
stigmata  of  congenital  or  acquired  syphilis,  but  witli  a  positive 
Wassermann  reaction  and  positive  luetin  test. 

The  particular  point  of  interest  in  this  pathological  condition  is 
the  hemolysin,  which  will  be  considered  under  the  following  head- 
ings: (1)  Demonstration  of  the  autohemolysin;  (2)  absorption  of 
the  auto-antibody  from  inactive  serum;  (3)  dissociation  of  cor- 
puscle antibody  combination;  (4)  absorption  of  complement  from 
active  serum;  (5)  action  of  complement  on  red  blood  cells  sensi- 
tized with  inactive  hemolytic  serum;  (6)  mode  of  action  of  the 
autohemolysin;  (7)  etiology  of  paroxysmal  hemoglobinuria. 

The  preparations  used  in  the  work  here  reported  are  designated 
as  follows:  (1)  "P.  Ser."  The  serum  of  the  hemoglobinuric  patient 
obtained  by  centrifuging  defibrinated  blood  while  still  warm.  (2) 
"P.  Ex.  Ser."  Defibrinated  blood  of  the  same  case  was  subjected 
to  0°  C.  for  one  hour,  then  centrifuged  quickly  in  the  cold  and  the 
serum  removed.  (3)  "P.  Ina.  Ser."  Some  of  the  serum  obtained 
in  (1)  was  inactivated  at  55°  C.  for  twenty  minutes.  (4)  "N.  H.  S." 
Normal  human  serum  obtained  from  defibrinated  blood.  (5)  "N. 
Ex.  Ser."  Defibrinated  blood,  same  as  (4),  at  0°  C.  for  one  hour, 
centrifuged  quickly  in  the  cold  and  the  serum  removed.  (6)  "  G.  P. 
Ser."  Guinea-pig  serum  from  defibrinated  blood.  (7)  10  per  cent. 
"P.  Blood."  From  the  hemoglobinuric  case.  (8)  10  per  cent. 
"N.  H.  Blood."  Normal  human  blood  from  the  same  case  as  the 
serum  in  (4).     (9)  10  per  cent,  sensitized  sheep's  blood. 

For  these  suspensions  (7  to  9)  5  c.c.  of  the  defibrinated  blood  were 
washed  three  times  with  0.8  per  cent,  warm  NaCl  solution  and  made 
to  50  c.c,  with  0.8  per  cent.  NaCl  solution.  All  preparations  were 
freshly  made  on  the  day  in  which  the  experiments  were  done.  In 
every  instance  at  least  seven  days  had  intervened  since  an  attack. 
These  experiments  are  confirmatory  of  a  number  of  earlier  experi- 
ments carried  out  on  this  case,  in  which  hemolysis  was  shown,  not 
only  for  his  own  but  other  human  corpuscles.     Jn  incubating  for 
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hemolysis  it  was  found  that  after  icing,  if  the  tubes  were  warmed 
over  a  free  flame  carefully,  one-half  hour  in  the  incubator  was 
sufficient  for  maximum  hemolysis.  This  technique  was  employed 
in  all  my  cold-warm  experiments. 

1.  Demonstration  of  the  Autohemolysin.  By  subjecting 
oxalated  blood  of  a  hemoglobinuric  patient  or  the  serum  and  a 
corpuscle  suspension  of  the  same  blood  to  a  low  temperature,  then 
incubating  at  37°  C,  Donath  and  Landsteiner  obtained  hemolysis 
"in  vitro."  No  hemolysis  took  place  on  prolonged  exposure  to  the 
cold  only  nor  on  prolonged  incubation  at  37°  C.  only.  This  so- 
called  "cold-warm"  experiment  has  given  positive  results  in  the 
hands  of  all  other  observers,  although  Meyer  and  Emmerich^  were 
successful  only  thirty  times  in  a  total  of  sixty-nine  experiments  on 
four  patients,  and  Kumagai  and  Inoue*  were  compelled  to  modify 
the  original  technique  to  get  satisfactory  results.  In  the  twelve 
separate  times  that  the  case  here  reported  was  examined,  positive 
results  were  always  obtained  by  the  original  Donath-Landsteiner 
method. 


Table  I. — ^Demonstration  of  Autohemolysin. 
A. 

0.200  cc  p.  Ser.  +  0.25  cc  10%  P.  Blood  0°  C.  M  hr. 

0.100  cc  P.  Ser.  +  0.25  cc  10%  P.  Blood  Warmed 

0.050  cc  P.  Ser.  +  0.25  cc  10%  P.  Blood  37°  C.  Y^  hr. 
0.025  cc  P.  Ser.  +  0.25  cc  10%  P.  Blood 

Control:  0.2  cc  P.  Ser.  +  0.25  cc  10%  P.  Blood  37°  C. 

Control:  0.2  cc  P.  Ser.  +  0.25  cc  10%  P.  Blood  0°  C. 

B. 


1  hr. 
1  hr. 


0.2000  cc  P.  Ser.  +  0.3  cc  N.  H.  S.  +  0.25  cc  10%  P.  Blood 
0.1000  cc  P.  Ser.  +  0.3  cc  N.  H.  S.  +  0.25  cc  10%  P.  Blood  !  0°  C.  J^  hr. 
0.0500  cc  P.  Ser.  +  0.3  cc  N.  H.  S.  +  0.25  cc  10%  P.  Blood         Warmed 
0.0250  cc  P.  Ser.  +  0.3  cc  N.  H.  S.  +  0.25  cc  10%  P.  Blood     37°  C.  Y^  hr. 
0.0125  cc  P.  Ser.  +  0.3  cc  N.  H.  S.  +  0.25  cc  10  %P.  Blood 


Lysis. 
Nearly  complete 
Partial 
Slight 

0 

0 

0 

Lysia. 
Complete 
Nearly  ccmplete 
Strong 
Trace 
0 


0.3  cc  N.  H.  S.  +  0.25  cc  10%  P.  Blood 
0.3  cc  N.  H.  S.  +  0.25  cc  10%  N.  H.  Blood 


37°  C. 

1  hr. 


Lysis. 
0 
0 


Lysis. 
Warmed  0 

37°  C.  Yi  hr.  0 


To  demonstrate  the  autolysin,  the  experiments  given  in  Table  I 
were  done.  The  results  obtained  show  the  characteristic  hemolytic 
action  with  the  "cold-warm"  experiment,  while  the  controls,  that 
is,  icing  alone  and  incubating  alone,  are  negative.  Comparison  of 
A  with  B  shows  a  deficiency  of  complement  in  the  "P.  Ser."  to 
completely  activate  all  the  antibod}'  present,  for  the  addition  of 
complement  by  "N.  H.  S."  in  B  shows  a  smaller  complete  lytic 
dose  than  in  A  and  establishes  0.2  cc.  as  the  minimum  complete 
lytic  dose  of  the  "P.  Ser."  for  the  amount  of  corpuscles  used,  in  the 
presence  of  sufficient  complement.     C  shows  the  absence  of  auto- 


3  Deut.  Arch.  f.  klin.  >Ud.,  1909,  xcvi,  287.         *  Deut.  med.  Woch.,  1912,  No.  8,  p.  361. 
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lysin  ill  "N.  II.  S."  and  the  aUsi-iitv  of  an  isolysin  l«»r  "1*.  Mlood." 
and  this  serum  can  tluTct'ore  he  used  as  complement. 

2.  Absorption  of  Antibody  from  Inactive  Serum.  Donath 
and  Landsteiner,  and  Eason  also,  in  their  first  papers  demonstrated 
the  hemolysin  concerned  in  ])aroxysmal  hemojilohiiniria  as  an  anti- 
body-comi)lement  comi)lex.  In  their  later  work  reaetixatiuf^  serum 
was  added  to  the  inacti\e  hemoglobinuric  serum  and  corpuscles 
and  hemolysis  resulted  with  the  "  cold-warm"  experiment.  These 
earlier  experiments  do  not,  however,  deal  with  tlie  point  in  question. 
There  has  arisen  some  divergence  of  opinion  among  later  workers 
as  to  the  capacity  of  the  red  blood  cell  to  absorb  antibody  from 
inactive  serum  on  exposure  to  the  cold.  Meyer  and  Emmerich^ 
and  Hoover  and  Stone^  demonstrated  that  such  absorption  could 
take  place,  but  Moss^  could  not  confirm  their  results,  and  concluded 
that  "union  between  auto-amboceptor  and  corpuscle  takes  place 
only  at  a  low  temperature,  in  the  presence  of  complement." 

This  question  can  best  be  approached  by  a  quantitative  study  of 
the  lytic  action  of  the  inactive  serum  before  and  after  exposure  to 
corpuscles  in  the  cold.    The  experiments  were  done  as  follows: 

Experiment  A.  "P.  Ina.  Ser."  was  titrated  by  mixing  with  0.3 
c.c.  normal  human  serum  (complement)  and  then  0.25  c.c.  10  per 
cent.  "  P.  Blood"  added — incubated  at  0°  C.  one-half  hour  and  then 
warmed  and  incubated  at  37°  C.  one-half  hour. 

Experiment  B.  Six  complete  lytic  amounts  (0.2  c.c.  equals  a 
complete  lytic  dose)  of  "P.  Ina,  Ser."  were  iced  for  one-half  hour, 
with  the  sediment  of  four  times  six  units  (0.25  c.c.  equals  one  unit) 
of  10  per  cent.  "P.  Blood" — centrifuged  in  the  cold  and  the  serum 
removed  for  titration,  as  in  A,  by  mixing  with  0.3  c.c.  normal  human 
serum  and  then  adding  0.25  c.c.  10  per  cent.  "  P.  Blood."  Incubated 
at  0°  C.  for  one-half  hour,  warmed,  incubated  at  37°  C.  one-half 
hour.    The  results  are  shown  in  Table  II. 

Table  II. — Absorption  of  Antibody  from  Inactive  Serum. 

In  each  tube  0.3  cc  N.  H.  S.  +  0.25  cc  10%  P.  Blood 

A.— P.  ina.  Ser.  B.— P.  ina.  Ser.  after  0°  C. 

}4  hr.  with  Sad.  P.  Blood 


Hemolysis  after  0° 

C. 

'A  hr.- 

—warmed — 37°  C.  A  hr. 

0.4000  cc 

Complete 

Partial 

0.2000  cc 

Complete 

Slight 

0.1000  cc 

Nearly  complete 

0 

0 . 0500  cc 

Very  strong 

0 

0  0250  cc 

Slight 

0.0125  cc 

0 

Control:    0. 

4  cc 

P.  ina.    Ser.  +  0.25  cc 

1 

0%    P. 

Blood  +  0°   C.  J2    hr.  +  warm  +  37' 

c. 


In  A  the  inactive  serum  was  reactivated  and  gave  complete 
hemolysis,  with  0.2  c.c,  the  same  minimum  complete  lytic  dose  as 

i  Loc.  cit.  •  Arch.  Int.  Med.,  1908,  iii.  392. 

'  Jobnfl  Hopkins  Hosp.  Bull.,  1911,  xxii,  238. 
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active  serum  plus  complement,  as  shown  in  Table  I — ^B.  In  B,  as 
described  here,  the  serum  was  exposed  to  "red  blood  cells"  in  the 
cold  when  no  complement  was  present,  as  shown  by  the  absence  of 
hemolysis  in  the  control.  The  serum  was  removed  while  still  cold, 
and  on  titration,  after  adding  complement,  we  find  only  "partial" 
hemolysis  with  0.4  c.c.  It  is  evident,  therefore,  that  antibody  was 
removed,  and  from  the  result  about  85  per  cent  was  absorbed  by  the 
corpuscles,  in  the  absence  of  complement,  on  exposure  to  cold. 

3.  Dissociation  of  Corpuscle-antibody  Combination.  In 
order  further  to  understand  the  behavior  of  the  autolysin  it  is  neces- 
sary to  determine  whether  or  not  there  is  ever  a  dissociation  of 
antibody  from  corpuscle  on  subsequent  elevation  of  temperature 
after  they  have  been  united  by  exposure  in  the  cold.  Meyer  and 
Emmerich  state  that  such  dissociation  does  occur,  and  they  were 
able  to  remove  antibody  from  the  sensitized  red  blood  cells  by 
washing  them  with  warm  NaCl  solution.  To  determine  this  the 
following  tests  were  made: 

Experiment  A.  Two  and  one-half  complete  lytic  doses  of  the 
"P.  Ina.  Ser."  were  added  to  the  sediment  of  ten  times  two  and 
one-half  units  of  10  per  cent.  "P.  Blood,"  iced  for  one-half  hour, 
centrifuged  immediately  in  the  cold,  and  the  serum  decanted  and 
used  for  titration,  as  shown  in  Table  III — A. 

Experiment  B.  Two  and  one-half  complete  lytic  doses  of  "P. 
Ina.  Ser."  were  added  to  the  sediment  of  ten  times  two  and  one-half 
units  of  10  per  cent.  "P.  Blood,"  iced  for  one-half  hour.  It  was 
then  warmed  and  incubated  at  37°  C.  for  one-half  hour,  centrifuged, 
and  the  decanted  serum  titrated  just  as  in  A.  The  results  are  shown 
in  Table  III— B. 

Experiment  C.  This  gives  the  titration  of  the  "Ina.  Ser."  for  this 
day,  and  shows  0.4  c.cm.  as  the  minimum  complete  lytic  dose  of 
this  serum.    See  Table  III^ — C. 

Table  III. 

a. — Titration  of  P.  ina.  Ser.  after  0°  C.  3^  hr.  with  red  blood  cell  and  decant  at  once. 

Lysis. 
0.4  cc  decant  Ser.  +  0.3  cc  N.  H.  S.  +  0.25  cc  10%  P.  Blood       I      0'  C.  M  hr.     |     Faint  trace 
0.2  cc  decant  Ser.  +  0.3  cc  N.  H.  S.  +  0.25  cc  10%  P.  Blood  Warmed  0 

0 . 1  cc  decant  Ser.  +  0 . 3  cc  N.  H.  S.  +  0 .  25  cc  10%  P.  Blood       |     37°  C.  K  hr.     |  0 

B. — Titration  of  P.  ina.  Ser.  after  0°  C.  K  hr.,  then  37°  C.  M  hr.  with  red  blood  cell  then  decant. 

0.40  cc  decant  Ser.  +  0.3  cc  N.  H.  S.  +  0.25  cc  10%  P.  Blood 
0.20  cc  decant  Ser.  +  0.3  cc  N.  H.  S.  +  0.25  cc  10%  P.  Blood 
0. 10  cc  decant  Ser.  +  0.3  cc  N.  H.  S.  +  0  25  cc  10%  P.  Blood 
0 .  05  cc  decant  Ser.  +  0 . 3  cc  N.  H.  S.  +  0  25  cc  10%  P.  Blood 

C. — Titration  of  P.  ina.  Ser. 

0 .  400  cc  P.  ina.  Ser.  +  0 . 3  cc  N.  H.  S.  +  0 .  25  cc  10%  P.  Blood 
0.200  cc  P.  ina,  Ser.  +  0.3cc  N.  H.  S.  +  0.25cc  10%  P.  Blood 
O.lOOccP.  ina.  Ser.  +  0.3ccN.  H.  S.  +  0.25  cc  10%  P.  Blood 
0.050  cc  P.  ina.  Ser.  +  0.3  cc  N.  H.  S.  +  0.25  cc  10%  P.  Blood 
0.025  cc  P.  ina.  Ser.  +  0.3  cc  N.  H.  S.  +  0.25  cc  10%  P.  Blood 
Control:  0.4  cc  P.  ina'.  Ser.  +  0.25  cc  10%  P.  Blood    ' 


Lysis. 

0°  C.  14  hr. 

Warmed 

37°  C.  M  hr. 

Partial 
Slight 
Trace 
Faint  trace 

Lysis. 

0°  C.  H  hr. 

Warmed 

37°  C.  M  hr. 

■ 

Complete 
Very  strong 
Strong 

Slight 
0 
0 
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In  A  the  inactive  serum  was  exposed  to  a  lar<,U'  l)ody  of  corpuscles 
in  the  cold,  and  the  serum  was  removed  while  still  cold.  As  we  have 
already  seen,  antibody  is  removed  from  serum  so  treated.  In  this 
experiment,  when  the  decanted  scrinn  is  reactivated  and  put  through 
the  "cold-warm"  test,  only  a  faint  trace  of  hemolysis  results  with 
0.4  CO.,  and  we  may,  therefore,  conclude  that  practically  all  the 
antibody  has  been  absorbed  by  the  corpuscles.  In  B  the  same 
amount  of  inactive  serum  was  exposed  to  the  same  amount  of  cor- 
puscles for  the  same  length  of  time.  It  is  fair  to  assume  that  the 
same  amount  of  antibody  was  remo\'ed  from  the  serum  by  the  cor- 
puscles. But  this  inactive  serum  was  left  with  its  corpuscles  for 
one-half  hour  in  the  incubator  before  separating  it.  On  decanting 
and  titrating  it  just  as  in  A  we  find  that  0.4  c.c.  gives  "partial" 
hemolysis  and  0.1  c.c.  gives  a  "trace."  We  have,  therefore,  demon- 
strated that  antibody  is  dissociated  from  corpuscle  at  body  tempera- 
ture, for  in  this  experiment  about  25  per  cent,  of  that  absorbed  was 
liberated.  The  corpuscle-antibody  combination  evidently  is  not  an 
absolutely  stable  one.  The  difficulty  of  absorbing  all  the  antibody 
from  the  serum,  no  matter  how  great  the  excess  of  corpuscles,  is 
shown  in  the  experiment  already  given,  as  well  as  in  some  of  those 
that  follow.  This  fact  w^ould  suggest  that  an  equilibrium  is  estab- 
lished on  the  part  of  antibody  between  the  corpuscles,  whose  absorp- 
tive power  is  greatly  enhanced  by  the  action  of  cold,  and  the  serum. 
This  has  its  analogy  in  chemistry  in  the  behavior  of  two  immiscible 
solvents  toward  a  solute.  This  fact,  however,  does  not  permit  of  an 
interpretation  of  the  behavior  of  antibody  on  a  definite  and  purely 
chemical  basis  in  contract  to  a  biological  one.  That  antibody  would 
be  returned  in  its  entirety  to  the  serum  on  more  prolonged  incuba- 
tion is  conceivable,  but  its  demonstration  is  not  essential  for  the 
purposes  of  discussion  here. 

4.  Absorption  of  Complement  from  Active  Serum.  Appar- 
ently biased  by  the  well-known  behavior  of  complement  and  anti- 
body in  ordinary  immune  sera,  that  is,  the  capacity  of  an  antibody 
to  unite  with  its  antigen  in  the  cold,  while  complement  remains  free, 
Donath  and  Landsteiner  maintain  the  view  that  cold  is  necessary 
only  for  the  union  of  antibody  and  corpuscle  and  that  complement 
unites  at  the  higher  temperature,  with  resulting  hemolysis.  They 
have,  however,  no  experiments  bearing  directly  upon  this  point. 
Eason  concurs  with  this  idea,  but  likewise  without  proof.  Hoover 
and  Stone  w^ere  unable  to  get  any  hemolysis  unless  there  wa?  an 
exposure  of  corpuscle  and  inactive  serum  to  the  cold  after  comple- 
ment was  added,  and  they  first  suggested  that  cold  was  necessary 
both  for  the  union  of  complement  and  antibody,  as  w'ell  as  antibody 
and  corpuscle.  Meyer  and  Emmerich  contend  that  cold  is  not 
necessary  for  antibody  complement  combination.  They  merely 
state  their  results  and  give  no  detailed  protocols  of  the  work  upon 
which  their  conclusions  rest.     Moss  states  that  "the  complement 
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does  not  enter  into  the  combination,  or  at  least  not  permanently, 
at  this  temperature,"  for  he  was  able  to  demonstrate  complemen- 
tary action  in  the  decanted  serum  after  active  serum  was  chilled 
with  corpuscles.  His  work  may  be  criticised  on  the  ground  that 
it  was  not  quantitative. 

Whether  complement  does  or  does  not  enter  into  combination  on 
exposure  to  the  cold  can  best  })e  determined  by  a  titration  of  com- 
plement in  active  serum  before  and  after  the  serum  is  exposed  to 
corpuscles  in  the  cold.    The  experiments  are  given  in  Table  IV.    In 


Amount  of 

complement 

0.500000 

0.400000 

0.100000 

0.050000 

0.025000 

0.012500 

0.006250 

0.003125 


P.  Ser. 


Table  IV. 

A. — Titration  of  Complement. 

In  each  tube  0.25  cc  10%  Sen.sitized  Sheep  Blood. 
|P.  Ex.  Ser.l  P.  ina.  Ser.  i       N.  H.  S.       I   N.  Ex.  Ser. 


G.  P.  Ser. 


Hemolysis  after  warming  and  incubating  at  37°  C.  K  hr 

0 

0 
0 

Complete 

Complete 

Complete 

Complete 

Very  strong 

Complete 

Partial 

Slight 

Very  strong 

Trace 

•• 

Trace 

Slight 

Complete 
Complete 
Nearly  complete 

B.— Titration  of  P.  Ex.  Ser. 
0.40  cc  P.  Ex.  Ser.  +  0.3  cc  N.  H.  S.  +  0.25  cc  10%  P.  Blood 
0.20  cc  P.  Ex.  Ser.  +  0.3  cc  N.  H.  S.  +  0.25  cc  10%  P.  Blood 
O.lOccP.  Ex.  Ser.  +  0.3  cc  N.  H.  S.  +  0.25  cc  10%  P.  Blood 
0.05ccP.  Ex.  Ser.  +  O.SccN.  H.  S.  +  0.25  cc  10%  P.  Blood 
Control:  0.4  cc  P.  Ex.  Ser.  +  0.25  cc  10%  P.  Blood 


0°  C.  Yt.  hr. 
Warmed 
37°  C.  M  hr. 


Very  strong 

Strong 

Slight 

0 

0 


Table  IV — A  the  titrations  of  complement  were  made  against  10 
per  cent,  sensitized  sheep's  blood.  These  sheep  corpuscles  were 
sensitized  by  the  addition  of  antibody  in  the  form  of  inactive  serum 
of  rabbit  that  was  immune  to  sheep  red  cells.  In  the  first  column 
we  see  that  "P.  Ser."  that  is,  active  serum  before  exposure  to  cor- 
puscles in  the  cold,  is  able  to  act  as  complement,  and  0.05  cc.  is 
enough  to  induce  complete  hemolysis.  In  the  second  column,  "P. 
Ex,  Ser."  is  used.  This,  as  stated  above,  is  serum  derived  from  the 
original  defibrinated  blood  after  it  was  iced  for  one  hour.  0.4  cc. 
of  this  serum  has  no  complementary  action,  and  induces  no  hemo- 
lysis whatever.  That  it  cannot  be  said  that  the  treatment  destroyed 
complement,  a  control  was  done  with  normal  human  serum  under 
absolutely  identical  conditions,  and  here  we  see  (columns  4  and  5) 
that  the  exposure  to  corpuscles  in  the  cold  did  not  decrease  the  com- 
plement, but  actually  increased  it  by  100  per  cent.  This  rather 
interesting  and  curious  result  has  been  obtained  with  several 
normal  sera.  The  titer  of  "  G.  P.  Ser."  is  given  to  show  the  degree 
of  sensitization  of  the  corpuscles  used.  "P.  Ina.  Ser."  was  also 
titrated  against  this  hemolytic  system  to  demonstrate  its  complete 
inactivation. 
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It  is  also  necessary  to  clciiionstratc  that  coinpleincut  is  absent  from 
the  "P.  Ex.  Ser."  as  far  as  "P.  Blood"  is  concerned.  See  Table 
IV — B.  The  control  shows  no  lienioiytic  action  of  the  "  P.  Ex.  Ser." 
on  "P.  Blood."  If  we  add  complement  ("X.  H.  S.")  hemolysis 
results.  This  shows  that  the  "  P.  Ex.  Ser."  contains  antibody,  about 
15  per  cent,  of  the  original  amount,  and  lack  of  hemolysis  in  the 
control  must  be  ascribed  to  lack  of  complement.  Here  we  have 
conclusive  proof  by  two  methods  of  the  disappearance  of  comple- 
ment from  active  serum,  that  is,  its  absorption  from  active  serum 
by  exposure  to  corpuscles  in  the  cold.  It  is  showm  also  that  this 
disappearance  of  complement  takes  place  only  from  that  serum 
("P.  Ser.")  containing  a  specific  antibody,  and  not  from  normal 
serum.  The  evidence  that  complement  unites  with  antibody  only 
under  the  influence  of  cold  will  be  given  under  Section  5. 

5.  AcTiox  OF  CoMPLEMEXT  ON  Red  Blood  Cells  Sexsitized 
WITH  Inactive  Hemolytic  Serchm.  The  prex-ious  experiments 
show  that  all  the  complement  and  85  per  cent,  of  the  antibody  was 
removed  from  the  "P.  Ex.  Ser.,"  and  must  have  been  taken  up  by 
the  corpuscles  in  the  cold.  The  proof  of  this  last  assumption  will  be 
considered  later.  If  complement  is  absorbed  at  one  and  the  same 
time  with  antibody,  can  it  or  can  it  not  unite  with  antibody  subse- 
quent to  the  union  of  the  latter  with  corpuscles.  And  if  it  can  unite 
subsequently,  does  this  union  take  place  in  the  warm  or  only  under 
the  influence  of  cold?  The  fact  that  complement  is  absorbed  in 
the  cold,  which  is  quite  contrary  to  the  usual  behavior  of  comple- 
ment in  immune  sera,  would  certainly  suggest  that  it  must  do  so 
to  act  at  all.  The  following  experiments  were  done  to  determine 
the  action  of  complement  on  corpuscles  previously  sensitized  by 
exposure  in  ice  to  inactive  hemolytic  serum. 

Experiment  A.  Four  times  tw^o  doses  of  the  "P.  Ina.  Ser." 
(1.6  c.c.)  and  four  units  of  10  per  cent.  "P.  Blood"  (1  c.c.)  at  0°  C. 
one-half  hour,  centrifuged  in  the  cold,  decant  the  serum,  and  wash 
the  corpuscles  once  with  ice  cold  0.8  per  cent  NaCl  solution  and 
suspend  in  1  c.c.  (original  volume)  of  cold  salt  solution.  These 
corpuscles,  kept  cold,  were  then  used  to  titrate  the  "P.  Ina,  Ser." 
after  it  had  been  complemented  with  "X.  H.  S."  The  results  are 
shown  in  Table  V.  The  results  obtained  in  the  titration  of  the  "  P. 
Ina,  Ser.."  against  unsensitized  cells  (Table  II — A)  are  reproduced 
for  comparison. 

Experiment  B.  In  this  case  a  larger  proportion  of  "P.  Ina.  Ser." 
was  added  and  left  in  the  cold  for  a  longer  period  of  time  w4th 
corpuscles  to  sensitize  them,  if  possible,  more  strongly.  They  w'ere 
then  used  as  in  Experiment  A:  Five  times  four  doses  of  "P.  Ina. 
Ser."  and  five  units  of  10  per  cent.  "P.  Blood"  were  put  at  0°  C. 
for  one  hour,  centrifuged  in  the  cold,  washed  once  with  ice-cold 
salt  solution,  and  the  corpuscles  suspended  in  the  original  volume 
(1.25  c.c.)  of  ice-cold  salt  solution.  The  titration  with  these 
strongly  sensitized  cells  is  shown  in  Table  V — B. 
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Table  V. 

A. — Titration  of  P.  inu.  Ser.  using  Mod.  Sensitizod  10%  P.  Blood. 

Lysis 
0.40  cc  P.ina.Scr.  +  0.3  cc  N.H.S.  +  0.25  cc  10%  Sens.P.Blood  Strong 

0.20  cc  P.ina.Ser.+0.3  cc  N.H.S.  +  0.25  cc  10%  Sens.P.Blood  0°C.  3^  hr.  Strong 
0.10  cc  P.ina.Ser.  +0.3  cc  N.H.S.  +  0.25  cc  10%  Sens.P.Blood  Warmed  Partial 
0.05  cc  P.ina  Ser.  +  0.3  cc  N.H.S.  +  0.25  cc  10%  Sens.P.Blood     37°C.  H  tr.     Slight 

B. — Titration  of  P.  ina.  Ser.  using  Strongly  Sens.  10%  P.  Blood. 

Lysis. 
Trace 
Trace 
Trace 
Trace 


Tab.  II-A 
Complete 
Complete 
Complete 

Strong 


0.40  cc  P.ina. Scr.  +  0.3  cc  N.H.S.  +  0.25  cc  10%  Sens.P.Blood  0°C.  M  hr. 

0.20  cc  P.ina. Ser.  +  0.3  cc  N.H.S.  +  0<25  cc  10%  Sens.P.Blood  Warmed 

0.10  cc  P.ina. Ser.  +  0.3  cc  N.H.S.  +  0.25  cc  10%  Sens.P.Blood  37°C.  Y2  hr. 
0.05  cc  P  ina.Ser.  +  0.3  cc  N.H.S.+O  25  cc  10%  Sens.P.Blood 

In  this  experiment  we  have  a  demonstration  of  a  very  curious 
inhibiting  action.  That  this  is  not  due  to  any  substance  originally 
present  in  the  inactive  serum  is  evidenced  by  the  fact  that  in  Experi- 
ment II — A  this  same  serum  in  combination  with  complement  gave 
active  hemolysis.  The  result  must  be  due  in  some  way  to  the  con- 
dition of  the  red  blood  cells  as  a  result  of  their  previous  treatment, 
and  there  are  three  possible  h\'potheses  upon  which  it  may  be  ex- 
plained: (1)  That  complement  must  unite  with  antibody  at  the 
same  time  that  antibody  unites  with  corpuscle;  (2)  deflection  of 
complement;  (3)  complementoid  inhibition. 

To  determine  which  of  these  explanations  suffices,  the  following 
experiments  were  done: 

Experiment  A.  This  gives  the  titration  of  the  "P.  Ina.  Ser."  for 
this  day. 

Experiment  B.  Five  times  four  doses  of  "P.  Ina.  Ser."  (0.2  cc. 
equals  one  dose)  plus  five  units  of  10  per  cent.  "P.  Blood,"  iced  for 
one  hour,  centrifuged,  serum  decanted,  and  the  corpuscles  washed 
once  with  ice-cold  salt  solution  and  suspended  in  the  original  vol- 
ume (1.25  cc.)  of  ice-cold  salt  solution.  The  corpuscle  suspensions 
were  divided  into  five  tubes,  0.25  cc  to  each  tube,  the  first  four  kept 
ice-cold  and  treated  as  shown  in  Table  VI^ — B.  The  fifth  tube  was 
carefully  warmed  over  a  free  flame;  complement  was  then  added 
and  the  tube  kept  at  37°  C.  for  one  hour. 

Table  VI. 

A. — Titration  of  P.  ina.  Ser. 

0.40  cc  P.  ina.  Ser.  +  0.3  cc  N.  H.  S.  +  0.25  cc  10%  P.  Blood 
0.20  cc  P.  ina.  Ser.  +  0.3  cc  N.  H.  S.  +  0.25  cc  10%  P.  Blood 
0.10  cc  P.  ina.  Ser.  +  0.3  cc  N.  H.  S.  +  0.25  cc  10%  P.  Blood 
0.05  cc  P.  ina.  Ser.  +  0.3  cc  N.  H.  S.  +  0.25  cc  10%  P.  Blood 
0.04  cc  P.  ina.  Ser +  0.25  cc  10%  P.  Blood 


0°  C.  Yi  hr. 

Warmed 

37°  C.  Vi  hr. 


0.3  cc  N.  H.  S.  +  0.25  cc  10%  P.  Blood  37°  0.  1  hr. 

B. — Titration  of  P.  ina.  Ser.  using  Sensitized  P.  Blood. 


0.4ccP.  ina.  Ser.  +  0.3  cc  N.H.S.  +  0.25  cc  10%  Sens.  P.  Blood  1     0°  C.  J^  hr. 

0.2  cc  P.  ina.  Ser.  +  0.3  cc  N.H.S.  +  0.25CC  10%  Sens.  P.  Blood  ;        Warmed 

0. 1  cc  P.  ina.  Ser.  +  0.3  cc  N.H.S.  +  0.25  cc  10%  Sens.  P.  Blood  i  37°  C.  V^  hr. 
0. 3  CO  N.H.S.  +  0.25  cc  10%  Sens.  P.  Blood 

0.3  cc  N.H.S.  +  0.25  cc  10%  Sens.  P.  Blood  37°  C.  1  hr. 


Lysis. 
Complete 
Complete 
Nearly  comp. 
Very  strong 
0 

0 

Lysis. 

Very  strong 
Very  strong 
Very  strong 
Very  Strong 
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111  tliis  case,  as  in  the  former,  tliere  is  definite  inliiljition  of  hemo- 
lysis, as  shown  by  comparison  of  A  with  B,  for  with  tlie  sensitized 
corpuscles  twice  the  complete  lytic  dose  only  gives  "very  strong" 
lysis.  These  corpuscles,  as  did  those  in  Y — B,  all  give  the  same 
amount  of  lysis  irrespective  of  the  amount  of  inactive  serum  added, 
and  this  is  the  case  even  in  the  fourth  tube,  where  complement  alone 
was  added.  Our  first  hyi)otliesis  them  nust  be  discarded,  for  we 
have  demonstrated  by  this  fourth  tube  that  complement  can  attach 
itself  to  antibody  after  antibody  has  been  attached  to  corpuscle; 
but  B — 5  shows  further  that  this  union  can  take  place  only  under 
the  influence  of  cold,  as  already  stated  by  Hoover  and  Stone,  for 
if,  after  icing,  tubes  are  carefully  and  quickly  warmed  over  a  free 
flame  and  complement  added,  as  done  here,  the  results  are  uni- 
formly negative.  This  cannot  be  attributed  to  separation  of  anti- 
body, for  it  has  already  been  shown  that  this  is  rather  reluctantly 
given  off  from  the  corpuscle  on  warming.  Secondly,  there  is  no 
ground  for  an  explanation  on  the  basis  of  "deflection  of  comple- 
ment," so-called,  for  the  less  antibody  added  the  less  deflection 
possible,  and  the  amount  of  hemolysis  would  be  in  inverse  propor- 
tion to  the  amount  of  antibody  added.  This  is  not  the  case.  The 
third  hypothesis — compelmentoid  inhibition — is  an  extremely 
interesting  one.  At  the  present  day  serologists,  generally  speaking, 
agree  with  Ehrlich's  original  conception  that  complement  is  com- 
posed of  two  fractions:  the  "endstiick,"  or  toxic  part,  which  in 
hemolysis  produces  the  lytic  action,  and  a  "mittelstiick,"  by  which 
the  toxic  portion  is  joined  to  the  antibody.  The  "endstiick"  is 
thermolabile,  and,  therefore,  absent  in  inactive  serum,  while  the 
"mittelstiick"  is  thermostable,  and  present  in  inactive  serum. 
It  has  already  been  shown  in  this  paper  that  the  complement 
in  serum  of  paroxysmal  hemoglobinuria  unites  with  antibody 
on  exposure  to  corpuscle  in  the  cold.  There  is,  therefore,  every 
reason  to  believe  that  complementoid  will  attach  itself  to  anti- 
body, and  corpuscles  when  exposed  to  inactive  serum  take  up 
antibody  and  antibody  takes  up  complementoid  in  so  far  as  this 
happens  to  be  present,  and  will,  therefore,  block  complement.  That 
some  hemolysis  took  place  in  the  experiments  can  be  attributed  to 
the  fact  that  all  the  antibody  was  not  completely  saturated  with 
complementoid,  for  in  none  of  the  experiments  on  the  serum  of  this 
case  was  there  enough  complement  to  completely  activate  all  the 
antibody  present.  The  question  of  complementoid  in  this  serum 
has  been  studied  further  by  a  series  of  experiments,  the  protocols 
and  discussion  of  which  are  reserved  for  a  later  paper;  suffice  it  to 
say  here  that  the  presence  of  complementoid  is  shown. 

6.  Mode  of  Action  of  the  Autoiiemolysin.  To  review  briefly 
then  we  have  seen  that  antibody  is  taken  up  from  inactive  serum  in 
the  cold,  that  is,  is  absorbed  in  the  absence  of  complement;  that 
this  combination  is  not  absolutely  stable,  for  a  certain  amount  is 
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dissociated  on  elevation  of  temperature;  we  have  also  seen  that 
complement  is  absorbed  from  active  serum,  together  with  antibody, 
in  the  cold,  that  complement  unites  with  antibody  only  under  the 
influence  of  cold,  and  finally,  that  the  red  blood  cells  exposed  to 
inactive  serum  in  the  cold  are  more  or  less  resistant  to  hemolysis  on 
account  of  the  complementoid  present  in  inactive  serum,  the  degree 
of  resistance  depending  on  the  amount  of  complementoid  present. 
These  facts  warrant  the  following  statement  as  to  the  mode  of 
action  of  the  hemolysin:  Antibody  unites  with  corpuscle  and  com- 
plement unites  with  antibody  only  inider  the  influence  of  cold,  the 
lytic  action  being  manifested  on  subsequent  elevation  of  tempera- 
ture.   They  cannot  unite  in  any  other  way. 

In  order  further  to  sustain  this  theory,  we  must  be  able  to 
interpret  the  result  of  various  experiments  by  it. 

Experiment  1.  One  complete  lytic  dose  (0.2  c.c.)  of  "P.  Ina.  Ser." 
plus  0.25  c.c.  10  per  cent.  "P.  Blood,"  iced  for  one-half  hour.  Cen- 
trifuged  in  the  cold  and  save  "decant"  serum  for  the  next  experi- 
ment. The  corpuscles  were  suspended  in  0.45  c.c.  of  cold  0.8  per 
cent.  NaCl  solution  and  0.3  c.c.  "N.  H.  S."  added  and  incubated 
at  0°  C.  for  one-half  hour,  warmed,  then  incubated  at  37°  C.  for 
one-half  hour.    Result,  hemolysis  slight. 

Experimeni  2.  The  "decant"  serum  was  added  to  the  sediment 
of  0.25  c.c.  10  per  cent.  "P.  Blood,"  with  0.3  c.c.  "N.  H.  S.,"  iced 
for  one-half  hour,  incubated  at  37°  C.  for  one-half  hour.  Result, 
hemolysis  trace. 

In  the  first  experiment  one  complete  lytic  dose  does  not  give 
complete  hemolysis;  there  is  evident  inhibition,  and  this  can  now 
be  explained  on  the  basis  of  "  Komplementoid  Verstopfung."  In 
the  second  experiment  there  was  very  little  antibody  present  in  the 
"decant"  serum,  but  in  the  presence  of  complement,  icing  with 
untreated  corpuscles  gave  slight  hemolysis. 

If  corpuscles  do  take  up  antibody  and  complement  in  the  cold, 
it  should  be  possible  to  demonstrate  this  action  also.  For  this  pur- 
pose I  have  repeated  one  of  Moss'  experiments,  using  the  exact 
proportion  given  by  him  and  practically  the  same  technique : 

Experiment.  1  c.c.  "P.  Ser."  (active)  and  0.1  c.c.  "P.  Corp.," 
containing  as  little  salt  solution  as  possible,  were  iced  for  one-half 
hour,  centrifuged  in  the  cold,  and  corpuscles  washed  twice  with  salt 
solution  at  0°  C.  They  w^ere  suspended  in  0.75  c.c.  salt  solution 
and  incubated  at  37°  C.  for  one-half  hour.  Result,  hemolysis  slight. 
Complement  added  (0.25  c.c,  "N.  H.  S.")  and  temperature  main- 
tained at  37°  C.  for  two  hours.  No  increase  of  hemolysis.  Incu- 
bated at  0°  C.  one-half  hour,  then  37°  C.  for  two  hours.  No  apparent 
increase  of  hemolysis. 

The  result  obtained  here  is  different  than  that  given  by  INIoss,  w'ho 
found  hemolysis  after  the  addition  of  complement  and  without 
exposure  to  the  cold.     In  my  experiment  hemolysis  showed  after 
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iiicul)atin.<;  tlio  wmsIumI  rolls,  and  iiiiist  liavo  hccii  due  tf)  anchored 
antil)0(ly  and  complement.  This  is  tlie  first  positive  result  of  this 
sort  recorded,  and  it  has  been  possible  to  duplicate  it,  although  not 
constantly.  The  demonstrated  dissociability  of  antil)0(ly  and  com- 
])lement  may  l)e  the  ex])lanation,  althou<j;h  I  am  inclined  to  attri})ute 
it  to  the  dissociation  of  complement,  either  "end-piece"  or  "mid- 
piece"  from  the  combination,  for  it  is  readily  conceivable  that  pro- 
longed washing  of  corpuscles  even  with  ice-cold  salt  solution  might 
lil)erate  end-piece  or  mid-piece  of  complement  from  corpuscle  anti- 
body combination.  Experiments  to  determine  this  point  have  not 
been  done.  Hemolysis  in  this  experiment  was  slight  only,  but  if  we 
analyze  this  it  is  found  that  we  have  but  two  and  one-half  complete 
lytic  doses  of  serum  (0.4  c.c.  "P.  Ser."  was  the  minimum  complete 
lytic  dose  on  this  day)  added  to  the  sediment  of  eight  units  of  cor- 
puscles. Naturally  they  are  not  highly  sensitized  and  no  greater 
hemolytic  effect  could  be  expected. 

Meyer  and  Emmerich^  give  an  experiment  in  which  a  tourniquet 
was  placed  about  the  finger  of  a  hemoglobinuric,  and  it  was  im- 
mersed in  ice  water  ten  nimutes.  The  blood  then  taken  from  the 
finger  was  centrifuged  and  the  serum  decanted.  They  do  not  state 
whether  the  corpuscles  were  washed  or  not.  To  the  corpuscles  was 
added  normal  human  or  guinea-pig  serum,  and  without  any  further 
cooling,  but  merely  on  incubation,  hemolysis  resulted.  They  give 
this  as  an  example  of  the  union  of  complement  to  antibody  in  the 
warm,  but  there  is  no  ground  for  their  conclusion,  for  the  result  can 
be  explained  on  the  supposition  that  complement,  as  well  as  anti- 
body, was  already  bound  to  the  corpuscle  "in  mvo,"  and  the  com- 
plement added  took  no  part  in  the  reaction.  The  same  result  might 
have  been  obtained  merely  on  the  addition  of  salt  solution  without 
any  complement.  They  do  not  state,  however,  that  any  such 
control  was  done. 

It  has  not  been  possible  to  explain  all  of  the  varying  results  of 
experiments  found  in  the  literature  on  any  one  basis.  It  is  a  well- 
known  fact  that  in  cases  where  the  paroxysms  have  been  frequent 
the  "cold-warm"  experiment  in  vitro  is  very  apt  to  be  negative. 
In  such  cases  we  may  presume  a  deficiency  or  absence  of  comple- 
ment, and  ]\Ieyer  and  Emmerich  have  shown  that  such  did  occur 
in  some  of  their  cases.  Even  in  normal  serum  it  has  been  frequently 
shown  that  there  is  considerable  variation  in  the  complement  con- 
tent from  day  to  day.  That  absence  of  antibody  occurs  seems  less 
likely  on  account  of  the  difficulty  of  absorbing  all  of  it  even  from 
defibrinated  blood,  but  a  deficiency  might  occur  temporarily, 
although  we  know  nothing  as  to  the  rapidity  of  its  formation.  That 
anti-complementary  substances  can  and  do  occur  is  well  known 
and  Kumagai  and  Inoue  appear  to  have  demonstrated  their  pres- 
ence in  paroxysmal  hemoglobinuria  in  a  number  of  their  cases. 

»  Loc.  cit. 
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Such  a  formation  could  well  account  for  the  apparently  spontaneous 
cures  that  take  place  from  time  to  time  in  the  course  of  this  disease. 
Such  a  remission  is  shown  in  the  history  of  this  case.  No  such  sub- 
stance was  present,  however,  during  the  period  of  observation. 
The  negative  and  anomalous  results  so  frequently  obtained  in  test 
tube  experiments  with  inactive  serum  are,  however,  explainable 
on  the  ground  of  complcmentoid  inhibition.  To  reactivate  in- 
active serum,  complement  should  be  added  to  it  and  mixed  before 
corpuscles  are  added.  By  this  technique  positive  results  can  be 
obtained  which  might  otherwise  be  negative. 

7.  Etiology  of  Paroxysmal  Hemoglobin'uria.  In  spite  of  the 
work  that  has  been  done  on  paroxysmal  hemoglobinuria  the  basic 
etiologic  factor  is  still  a  matter  of  speculation.  Considering  the 
fact  that  we  are  apparently  dealing  with  a  true  autolysin,  our  gen- 
eral knowledge  of  the  production  of  such  bodies  certainly  suggests 
that  it  may  be  the  result  of  the  rapid  and  extensive  disintegration  of 
homologous  or  autogenous  red  blood  corpuscles  within  the  body. 
In  the  first  place,  then,  concealed  and  internal  hemorrhage  would 
seem  to  offer  the  proper  predisposing  factor.  This  aspect  of  the 
subject  was  reviewed  by  Eason  in  his  second  paper.  Traumatic 
hemoglobinurias  are  on  record,  but  while  such  hemorrhages  are 
common,  a  resulting  hemoglobinuria  is  extremely  rare,  is  merely 
temporary  and  unlike  the  disease  under  discussion,  in  that  cold  is 
not  a  factor  in  the  production  of  the  hemoglobinuria. 

Then,  again,  malaria  is  a  condition  that  fulfils  all  the  theoretical 
requirements  for  the  production  of  a  lysin.  The  conception  of  hemo- 
globinuric  fever  as  a  malarial  manifestation  is  very  earnestly  dis- 
puted at  the  present  time;  in  fact,  the  trend  of  opinion  among 
authorities  on  tropical  medicine  is  rather  strongly  in  favor  of  its 
independent  origin,  but  even  were  we  to  consider  hemoglobinuric 
fever  as  a  malarial  manifestation,  it  would  still  be  impossible  to 
regard  malaria  as  in  any  way  etiologically  related  to  paroxysmal 
hemoglobinuria,  for  on  clinical  grounds  they  are  absolute  antitheses 
as  far  as  the  mortality  and  the  relation  of  climate  to  attacks  is  con- 
cerned. ^Moreover,  a  malarial  history  is  very  infrequently  elicited 
in  paroxysmal  hemoglobinuria,  ^nd  in  spite  of  very  careful  experi- 
mental search,  Barratt  and  Yorke^  w^ere  not  able  to  demonstrate  an 
autolysin  in  the  serum  of  cases  of  malaria  or  hemoglobinuric  fever. 

Finally,  animal  experimentation  has  been  resorted  to  in  an 
attempt  to  demonstrate  the  production  of  autohemolytic  antibodies 
under  ideal  conditions.  Ehrlich  and  Morgenroth^"  first  studied  this 
subject.  They  w^ere  unable  to  induce  the  formation  of  an  autolysin 
in  goats,  experimentally,  by  the  intraperitoneal  injection  of  the 
laked  blood  of  other  goats,  although  an  active  isolysin  developed. 

9  Ann.  Trop.  Med.  and  Hyg.,  1909,  iii,  152,  Series  T.  M. 
'"Berl.  klin.  Woch.,  1900,  No.  21,  p.  1  and  11. 
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Tliey  (lid  not  try  the  effect  of  cold  on  uniting  any  hypothetical 
ant(>-antil)0(ly  to  the  red  hlood  corpuscles.  They  ar^nit^  that  as  the 
injection  of  an  isolysin  causes  the  production  of  anti-isolysin,  so 
would  the  production  of  an  autolysin  lead  to  the  formation  of  its 
antibody,  but  no  such  body  could  be  demonstrated.  That  such  an 
antii)0(ly  need  not  develop,  however,  is  al)undantly  proved  by  the 
fact  that  none  has  been  demonstrated  in  the  serum  of  hemofi;lo})i- 
nurics  in  spite  of  the  presence  of  the  autolysin.  Fejes  and  Kentzler" 
did  succeed  in  one  case  of  four  when  they  injected  rabbits,  first  with 
aleuronat  solution  intraperitoneally,  and  on  the  next  day  injected 
intraperitoneally  7  c.c.  of  autogenous  blood  plus  the  complete  lytic 
dose  of  goose  serum  for  this  amount  of  blood.  They  state  that  the 
serum  from  one  rabbit  showed  a  hemolysin  that  behaved  in  all 
respects  like  that  of  paroxysmal  hemoglobinuria  in  test  tube 
experiments,  but  hemoglobin  never  appeared  in  the  urine  when 
the  animal  was  chilled. 

One  fact  that  is  particularly  prominent  is  the  association  of 
syphilis,  either  congenital  or  acquired.  Chnical  observation  of  itself 
is  quite  impressive.  Stempel  (1902),  quoted  by  Eason,  found  30 
per  cent,  positive  in  77  cases  in  the  literature.  Of  Kumagai  and 
Inoue's  20  cases,  85  per  cent,  are  given  as  luetic. 

With  the  introduction  of  the  Wassermann  reaction  these  per- 
centages have  been  still  further  increased.  Of  37  cases  now  in  the 
literature,  including  my  own,  on  which  the  Wassermann  reaction  is 
reported,  33  or  90  per  cent,  are  positive.  It  is,  however^  essential 
to  bear  in  mind  that  this  reaction  is  not  specific;  that  is,  is  not 
dependent  upon  syphilitic  antibodies  for  the  complement  absorp- 
tion. This  is  evidenced  by  its  occurrence  in  the  serum  of  a  large 
percentage  of  normal  rabbits  and  in  human  serum  just  before  and 
after  death,  irrespective  of  cause,  by  its  high  percentage  in  fram- 
besia,  leprosy,  relapsing  fever,  and  malaria,  and  particularly  by  the 
fact  recently  reported  by  Noguchi,  but  still  unpublished,  that  com- 
plement binding  rarely  took  place  when  he  used  as  antigen  his  pure 
culture  of  treponema  pallidum,  although  the  Wassermann  reaction, 
done  simultaneously,  was  positive. 

It  was  in  view  of  these  facts  that  the  luetin  test  was  done  in  the 
case  here  reported.  Noguchi'^  found  his  reaction  positive  in  96 
per  cent,  of  23  hereditary  cases  and  absent  in  all  of  146  controls. 
As  stated  above,  the  reaction  was  positive  in  this  case.  It  is,  how- 
ever, too  new  to  warrant  our  placing  absolute  dependence  upon  it 
at  this  time. 

That  syphilitic  infection  does  seem  to  bear  definite  relation  is 
further  shown  by  the  investigation  of  Donath  and  Landsteiner. 
They  examined  the  serinn  of  65  cases  of  general  paresis  in  vitro  for 
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an  autolysin,  and  found  it  present  in  6  cases,  two  of  which  gave  very- 
marked  reaction  and  4  but  slight.  Using  the  2  severe  cases,  the 
Ehrlich  experiment,  by  icing  a  finger,  showed  hemolysis,  but  they 
were  not  able  to  induce  an  attack  of  hemoglobinuria  in  either. 
In  195  other  cases  of  infectious  and  systemic  disease,  newgrowths 
and  intoxications,  including  28  cases  of  "lues,"  they  were  not  able 
to  show  the  presence  of  any  hemolysin  in  the  serum  by  their  test 
tube  experiments.  They  were  led  to  suggest  that  the  presence  of 
the  hemolysin  in  the  serum  is  not  sufficient  of  itself  to  induce  the 
urinary  manifestations  of  the  disease  and  that  vasomotor  disturb- 
ances might  be  important  contributing  factors  favoring  the  neces- 
sary temperature  depression  in  the  exposed  tissues.  Kumagai  and 
Inoue  have  also  recently  reported  such  examinations  for  an  auto- 
hemolysin.  Thirty  cases  that  were  non-syphilitic  by  history  and 
Wassermann  reaction  showed  no  lysin  present.  Their  13  cases  of 
secondary  syphilis  also  showed  no  lysin.  Of  35  cases  of  tertiary  and 
metasyphilitic  disease  7  showed  the  presence  of  a  hemolyzing  sub- 
stance. The  Ehrlich  experiment  was  performed  on  4  of  these,  and 
1  case  gave  a  typical  manifestation  of  paroxysmal  hemoglobinuria. 
The  other  3  responded  by  an  attack  which  these  authors  consider 
a  mild  form  of  the  disease;  that  is,  albuminuria  and  urobilinogenuria 
with  typical  temperature  and  leukocyte  changes  but  no  hemo- 
globinuria. 

We  have,  however,  at  our  command  one  further  and  perhaps 
crucial  test  by  which  to  determine  the  syphilitic  or  non-syphilitic 
nature  of  this  disease,  and  that  is  the  therapeutic  test.  Of  the  older 
writers,  cited  by  Eason,  Murri  (1885)  reports  2  cases  and  Kopp 
(1885)  1  case  cured  by  inunctions  of  mercury.  One  of  Moss'  cases 
received  "salvarsan,"  and  while  the  Wassermann  reaction  was  still 
positive  at  the  end  of  four  months,  the  attacks  seemed  to  be  bene- 
ficially influenced,  although  the  autolysin  was  still  present  in  the 
serum.  Strange  to  say,  of  all  the  recent  cases  in  literature  not  one 
has  been  followed  to  its  definite  and  logical  conclusion  in  this  regard ; 
that  is,  no  observations  have  been  made  on  any  case  in  which,  as  a 
result  of  treatment  with  mercury  and  iodide  and  salvarsan,  the 
Wassermann  reaction  has  become  negative.  My  own  case  still  has 
a  strongly  positive  reaction  four  weeks  after  the  third  injection  of 
"salvarsan."  I  hope  to  be  able  to  report  observations  later  after 
the  Wassermann  has  become  negative. 

Summary.  The  observations  here  reported  are  based  upon  ex- 
periments with  the  blood  of  a  typical  case  of  paroxysmal  hemo- 
globinuria. 

The  serum  contains  a  complex  hemolysin  capable  of  dissolving 
the  red  blood  corpuscles  of  the  individual  himself  or  other  indivi- 
duals by  means  of  the  cold-warm  experiment.  Positive  results  were 
obtained  in  all  of  the  twelve  examinations  made  at  different  times. 

Auto-antibody  is  absorbed  from  serum  in  the  absence  of  com- 
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plt'iiuMit.  iuul  Oil  elevation  of  teinpcratiiro  is  more  or  less  completely 
hut  slowly  dissociated. 

Comj)lenieiit  is  ahsorhed  from  active  serum  on  exposure  to  cor- 
puscle in  the  cold.  It  will  join  with  antibody  after  the  latter  has 
united  with  cor])uscle,  but  this  union  takes  place  solely  under  the 
influence  of  cold. 

Corpuscles  sensitized  with  inactive  serum  show  but  slight  hemo- 
lysis on  the  addition  of  complement  as  a  result  of  complementoid 
inhibition. 

As  a  result  of  clinical  observation,  the  Wassermann  reaction,  the 
luetin  test,  and  the  serolofjical  studies  in  metasyphilitic  disease,  it 
seems  safe  to  say  that  syphilis  is  the  most  important,  possibly  the 
only,  etiologic  factor  in  paroxismal  hemoglobinuria,  but  there 
are  as  yet  no  observations  on  the  presence  or  absence  of  the 
hemolysin  after  the  disappearance  of  the  Wassermann  reaction  as 
a  result  of  syphilitic  treatment. 


A   CASE    OF   DELAYED   DEVELOPMENT   IN    A   BOY   TREATED 
WITH   THYMUS    GLAND.^ 

By  C.  G.  Kerley',  M.D., 

PROFESSOR  OF   PEDIATRICS  IN  THE  NEW   YORK    POLYCLINIC   AND   HOSPITAL, 
AND 

S.  p.  Beebe,  M.D., 

PROFESSOR    OF     EXPERIMENTAL    THERAPEUTICS,     CORNELL    UNIVERSITY     MEDICAL    COLLEGE, 

NEW    YORK. 

The  physiology  of  the  thymus  gland  is  very  imperfectly  under- 
stood. No  one  of  the  ductless  glands  appears  to  have  a  more 
active  part  in  the  economy,  especially  in  the  younger  years  of 
life,  and  yet  its  complete  removal  is  not  accompanied  by  those 
striking  manifestations  which  follow  removal  of  the  thyroid  or 
adrenal.  It  cannot  be  concluded,  however,  that  because  the  removal 
of  a  gland  is  not  followed  by  an  acute  death,  it  plays  no  important 
part  in  nutrition.  The  evidence  afforded  by  removal  of  the  sexual 
glands  is  proof  on  this  point. 

The  laboratory  investigations  are  not  altogether  in  accord. 
Certain  points,  however,  seem  to  be  fairly  well  established.  The 
thymus  remains  in  an  active  condition  during  the  presexual  life 
of  an  animal,  but  with  the  onset  of  sexual  maturity  it  undergoes  a 
retrogression  which  finally  amounts  to  an  almost  complete  atrophy. 
The  involution  of  the  thymus  appears  to  b-e  a  more  rapid  process 
when  the  sexual  glands  become  mature.  When  castration  is  per- 
form^ed  before  pul)erty  the  thymus  does  not  show  the  same  degree 
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of  involution  found  in  normal  animals.  Some  observations  point  to 
the  belief  that  thymectomy  in  guinea-pigs  is  followed  by  an  earlier 
ripening  of  the  sexual  glands,  while  other  experiments  with  chickens 
show  that  thymectomized  birds  have  much  smaller  sexual  glands 
than  the  controls.  There  appears  to  be  an  intimate  relation  between 
thymus  and  sex  glands  in  respect  ^o  their  mutual  development 
and  also  with  respect  to  the  effect  on  nutrition. 

The  second  point  in  which  there  seems  to  be  some  agreement 
in  the  experiments  is  in  the  relation  of  thymus  removal  to  the 
development  of  the  skeleton.  While  thymectomy  is  not  followed 
by  an  acute  death,  the  animals  subjected  to  the  operation  do  not 
in  many  cases  grow  to  the  same  size,  have  the  strength,  or  show  the 
resistance  to  infection  exhibited  by  controls.  In  respect  to  the 
bones,  they  are  of  a  smaller  size,  are  softer,  and  the  epiphyseal 
line  is  broader  and  more  irregular  compared  with  controls. 

These  conclusions  seem  to  have  a  fairly  definite  relation  to  the 
results  obtained  in  the  treatment  of  the  case  about  to  be  described. 

There  has  been  no  active  substance  found  in  the  thymus  which 
compares  with  adrenalin  or  iodothyrin.  For  therapeutic  purposes 
the  whole  gland,  either  fresh  or  dried,  has  been  administered  in 
most  instances.  Until  thymus  implantation  is  perfected  or  until 
the  active  principle  is  discovered,  such  a  method  seems  the  only 
one  available. 

In  February,  1910,  a  mother  referred  by  Dr.  Brooks  Wells 
brought  her  son,  aged  sixteen  years  and  four  months,  to  consult 
one  of  us  (Kerley)  regarding  what  she  termed  "  a  failure  of  develop- 
ment." She  stated  that  the  boy  had  made  no  perceptible  growth 
in  over  two  years,  that  his  genitals  were  small  and  undeveloped, 
and  that  the  testicles  were  not  in  the  scrotum.  She  was  greatly 
worried,  fearing  that  the  boy  would  never  be  a  man.  Her  state- 
ment further  was  to  the  effect  that  the  boy  was  mentally  sound, 
was  active  in  play,  and  normal  in  mentality,  as  proved  by  his 
standing  in  school.  He  was  in  classes  corresponding  to  other  boys 
of  his  age. 

Examination  showed  the  boy  to  be  delicate  in  appearance, 
normal  in  all  respects  excepting  that  he  was  undersized,  his  height 
being  56  inches  and  his  weight  76  pounds  stripped,  both  weight 
and  height  being  about  that  of  a  boy,  aged  eleven  to  twelve  years. 

The  penis  was  small  and  shrunken,  the  testicles  were  very  small, 
and  although  there  was  no  retention  and  they  could  readily  be 
brought  into  the  scrotum,  they  rested  in  the  canal  a  greater  part 
of  the  time.  There  had  never  been  an  erection  of  the  penis,  and 
there  was  neither  pubic  hair  nor  hair  in  the  axilla. 

The  treatment  instituted  was  that  of  lightening  the  school 
work,  more  hours  in  bed,  and  a  suitable  diet.  Tincture  nucis 
vomici,  arsenic,  and  cod-liver  oil  comprised  the  medication.  The 
patient  was  seen  at  about  one  month  intervals  during  the  following 
nine  months.    At  this  time  there  was  a  gain  of  3  pounds  in  weight. 
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His  height  was  the  siune  aiul  tluTe  was  no  change  whatsoever  in 
the  sexual  tk'velopnient.  Tlie  family  were  extremely  troubled  and 
requested  that  every  effort  be  used  in  the  boy's  interest.  At  the 
suggestion  of  Dr.  Beebe,  all  medication  was  discontinned  and  desic- 
cated tliNinus  extract,  15  grains  daily,  was  prescribed. 

I  )uriiig  the  first  six  months  of  thynuis  administration  the  genitals, 
penis,  and  testicles  perceptibly  enlarged,  and  after  nine  months' 
use  the  first  erection  occurred  when  agied  seventeen  years  and  ten 
months.  This  was  new  and  novel  and  amused  the  patient  very 
nuich.  At  the  comj)letion  of  one  year  of  treatment,  when  aged 
eighteen  years,  hair  api)eared  on  the  pubis  and  in  the  axilla.  He 
had  gained  1  inch  during  the  year,  standing  57  inches,  and  had 
gained  11  pounds,  weighing  87  j)ounds. 

During  the  next  six  months,  which  brings  us  to  April  of  this 
year,  1912,  when  aged  eighteen  years  and  six  months,  he  had  gained 
2  inches  in  height,  bringing  him  at  the  present  time  to  59  inches 
in  height,  and  gained  8j  pounds  in  weight,  increasing  the  weight 
to  95j  pounds.  The  testicles  have  remained  in  the  scrotum  during 
the  last  six  months.  The  voice  changed  in  February  of  this  year, 
when  he  was  aged  eighteen  years  and  four  months. 

In  the  eighteen  months  under  treatment  there  w'as  a  gain  of  3 
inches  in  height  after  he  was  aged  seventeen  years,  and  19 j  pounds 
in  weight  when  there  had  been  no  growth  according  to  the  mother's 
statement  for  two  years  and  nine  months  before. 

The  sexual  organs  aire  apparently  normal  and  well  developed. 
The  use  of  the  thymus  might  be  considered  a  coincident  in  a  case 
of  retarded  development;  such  cases  of  late  development,  however, 
are  most  unusual.  No  claims  are  made  for  the  thymus.  We 
appreciate  that  one  case  proves  but  little. 

Six  other  cases  of  slow  growth  or  retarded  development  are  under 
observation  with  thymus  at  the  present  time.  These  cases  will  be 
reported  later  and  will  help  to  establish  the  point  that  naturally 
wdll  arise  in  the  mind  of  the  reader  whether  or  no  thymus  w^as 
operative  in  the  case  reported  or  whetlier  it  is  to  be  looked  upon 
as  a  coincident,  and  that  the  phenomena  w'e  observed  would  have 
taken  place  without  its  use. 


ACUTE  PANCREATITIS.! 
By  Joseph  M.  King,  M.D., 

PHYSICIAN    TO    THE    SISTEKS'    HOSPITAL,    LOS    ANGELES,   CALIFORNIA. 

The  following  case  is  so  suggestive,  and  presents  so  much  that 
is  typical  of  acute  pancreatitis,  that  its  history  is  given  first: 

>  Read  in  abstract  bofoie  the  Southern  California  Medical  Society,  December  6,  1911. 
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Case  I. — F.  J.  C,  male,  aged  thirty-six  years,  married,  a  native 
of  Minnesota,  by  occupation  a  foreman  in  a  stone  cutting  estab- 
lishment, 5  feet  8  inches  tall,  weighing  210  pounds,  was  taken 
sick  August  8,  1910.  His  family  history  was  negative.  He  himself 
had  had  measles,  mumps,  chickenpox,  and,  when  aged  nine  years, 
"bilious  remitting  fever,"  with  which  he  was  sick  three  months, 
and  from  which  he  fully  reco\'ered.  He  had  never  sufi'ered  from 
any  venereal  diseases,  nor  did  he  use  tobacco.  Once  in  ten  days  or 
two  weeks  he  consumed  large  quantities  of  beer  while  playing  cards, 
but  did  not  become  intoxicated.  He  was  always  a  hearty  eater. 
He  had  never  suil'ered  from  any  symptoms  of  stomach  or  gall- 
bladder disease.  August  7  he  had  slight  chest  pains  and  a  little 
discomfort  in  the  epigastric  region,  which  he  attributed  to  "taking 
cold."  He  went  to  work  as  usual  on  August  8,  feeling  better,  but 
at  10  a.m.  was  taken  with  an  agonizing,  cutting,  tearing  pain  in 
the  epigastric  region.  Upon  being  given  a  drink  of  whisky  his  pain 
was  increased,  and  was  also  felt  in  the  back,  being  most  marked 
in  the  lower  dorsal  and  upper  lumbar  region  to  the  right  of  the 
spine.  This  excruciating  pain,  in  spite  of  many  doses  of  morphine 
hypodermically,  continued  for  about  a  week.  It  was  accompanied 
by  continual  vomiting  of  greenish  material.  He  had  but  few 
symptoms  of  collapse,  although  the  pulse  became  rapid.  He  had 
moderate  fever  after  the  first  day.  For  three  days  he  had  obstinate 
constipation  which  did  not  yield  to  any  form  of  treatment.  High 
enemas  were  expelled  without  fecal  matter,  but  he  passed  a  little 
flatus.  On  the  fourth  day  the  adminstration  of  a  half  ounce  of 
castor  oil  caused  his  bowels  to  move  several  times. 

After  a  week  he  still  had  much  pain  in  the  back,  but  none  in  the 
abdomen.  Laparotomy  had  been  positively  declined.  The  patient 
came  under  personal  observation  August  19.  He  was  found  resting 
easily,  without  febrile  temperature,  the  pulse  90,  full  and  regular. 
He  did  not  have  pain,  neither  was  he  vomiting.  He  was  slightly 
jaundiced.  The  heart  and  lungs  were  negative.  The  abdomen  was 
somewhat  rigid.  The  liver  edge,  sharp  and  regular,  was  felt  about 
two  and  one-half  inches  below  the  costal  margin.  It  was  not  enlarg- 
ed upward,  nor  was  it  tender.  The  spleen  could  not  be  palpated. 
In  the  median  line,  just  below  the  margin  of  the  liver,  and  insen- 
sibly shading  into  it,  midway  between  the  xiphoid  and  umbilicus 
au  indefinite  mass  was  felt,  which  was  rather  tender.  No  contin- 
uation of  this  mass  could  be  traced  either  to  the  right  or  left.  There 
was  no  special  muscle  rigidity  or  tenderness  over  IMcBurney's 
point.  The  bowels  were  somewhat  constipated,  and  the  stools 
were  "putty  colored."  The  urine  was  rather  scanty,  and  contained 
bile,  but  did  not  contain  albumin  or  sugar.  There  were  no  casts. 
Examination  of  blood  showed:  Hemoglobin  (Dare),  80  per  cent.; 
erythrocytes,  4,500,000;  leukocytes,  12,000,  of  which  a  difl'erential 
count  gave  polymorphonuclears,  70  per  cent;  lymphocytes,  22  per 
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cent;  larf^o  moiioimclcars  and  traiisitionals  (1  i)er  cvut;  cosinophiles, 
2  per  cent. 

He  gradually  improved  and  insisted  on  i::oinf,'  ahout,  visiting  my 
office  two  or  three  times,  the  first  occasion  heing  on  Septemher  8. 
At  this  time  the  li\er  was  still  enlarged,  hut  the  mass  in  the  median 
line  was  not  i)alpal>le,  and  the  jaundice  had  disappeared.  He  did 
not  feel  well,  however,  had  a  little  tenderness  in  his  abdomen,  a 
temperature  of  99°  F.,  and  did  not  regain  his  appetite  or  strength. 

On  Septemher  15  he  had  a  second  attack,  with  fever,  vomiting, 
rapid  pulse,  slight  jaundice,  clay  colored  stools,  etc.,  but  without 
pain.  He  developed  a  slight  cyanosis,  which  persisted  throughout 
the  remainder  of  his  illness.  The  mass  was  again  palpable,  being 
more  easily  felt  than  in  the  earlier  part  of  his  illness.  He  showed 
some  improvement  by  September  20,  losing  his  temperature  and 
rapid  pulse.  Laparotomy  was  urged,  but  firmly  declined,  as  was 
all  operative  interference  throughout  his  illness,  although  fre- 
quently advised.  On  September  26  his  temperature,  which  had 
been  subnormal  for  two  or  three  days,  again  rose,  with  the  physical 
signs  of  pleurisy  in  the  left  chest. 

Form  this  time  until  his  death  on  October  27  his  fever  was 
remittent,  usually  ranging  from  98°  to  99°  F.  in  the  morning  to  a 
maximum  of  102°  to  104°  F.  in  the  afternoon.  Sweats  were  fre- 
quent. His  pulse  was  continuously  above  100,  averaging  about  115. 
It  was  regular.  The  respirations  varied  from  22  to  30,  and  were 
often  irregular,  and  accompanied  by  dyspnea.  The  urine  was  scant, 
never  containing  any  albumin,  but  always  showed  an  increased 
amount  of  indican,  and  also  contained  bile.  Sugar  was  not  present 
until  about  a  week  before  his  death,  and  then  only  a  trace,  and 
was  not  constant.  The  jaundice,  although  slight,  was  persistent. 
Emesis  was  a  constant  symptom,  and  one  of  the  most  pronounced 
throughout  his  sickness.  He  usually  did  not  vomit  his  food,  partic- 
ularly solid  food.  The  vomitus  was  fluid,  olive  green  or  greenish 
brown  in  color,  of  a  very  offensive  odor,  and  the  amount  often  so 
large  that  it  seemed  to  exceed  the  patient's  fluid  intake,  as  high  as 
twenty-eight  ounces  being  expelled  at  one  time. 

During  the  last  two  weeks  of  his  illness,  the  vomitus  was  often 
dark  brown  and  fetid,  proving  on  chemical  examination  to  contain 
altered  blood. 

More  or  less  tympanites  were  constantly  present;  belching  and 
the  passage  of  flatus  from  the  bowels  were  also  frequent.  The 
bowels  were  never  more  than  slightly  constipated.  The  feces  were 
sometimes  dark  brown  and  well  formed,  occasionally  liquid,  and 
occasionally  the  typical  stool  of  obstructive  jaundice.  They  were 
not  fatty. 

On  October  21  the  patient  had  a  violent  chill,  with  a  sudden  rise 
in  temperature  to  104.4°  F.  and  a  pulse  rate  of  IGO,  followed  by 
collapse,  with  rectal  temperature  of  96.  2°  F.    From  this  he  rallied 
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and  two  days  later  his  stool  was  exceptionally  offensive,  with  much 
pus,  and  full  of  a  material  closely  resembling  sand  in  consistency 
and  color.  From  this  time  on  the  stool  contained  a  varying  amount 
of  a  liquid  or  semiliquid  slate-gray  substance,with  metallic  luster 
and  offensive  odor,  often  containing  shreds  of  tissue.  On  October 
27  the  patient  had  four  hemorrhages  from  the  bowels  in  the  course 
of  a  few  hours,  three  of  them  profuse  and  bright  red  in  color,  but 
not  clotted  when  passed.  After  this  he  rapidly  sank,  and  in  a  few 
hours  died. 

An  autopsy  was  performed  by  Dr.  Stanley  P.  Black  fifteen  hours 
after  death.  There  was  much  fat  necrosis  in  the  omentum,  mesen- 
tery, and  the  peripancreatic  fat.  The  liver  was  enlarged  and  fatty. 
The  gall-bladder  was  filled  with  altered  bile,  which  was,  however, 
readily  emptied  into  the  bowel.  One  small  calculus  was  found  in 
the  neck  of  the  gall-bladder,  but  the  ducts  were  patulous.  The 
spleen  was  enlarged  to  twice  its  normal  size,  and  contained  a  wedge- 
shaped  anemic  infarct.  The  foramen  of  Winslow  was  closed  and 
the  lesser  omental  sac  was  converted  into  an  abscess  cavity,  in 
which  lay  the  pancreas,  so  broken  down  that  scarcely  a  vestige  of 
normal  pancreatic  tissue  remained.  A  perforation  about  0.5  cm. 
in  diameter  was  present  in  the  transverse  colon;  this  communicated 
with  the  lesser  omental  cavity,  and  fresh  clots  were  adherent  to 
its  edges.  The  heart  showed  slight  fatty  infiltration.  A  plastic 
pleurisy  was  present  on  both  sides,  but  more  marked  on  the  left. 
Otherwise  the  organs  were  normal. 

Acute  pancreatitis  occurs  usually  in  adults,  aged  from  twenty 
to  fifty  years.  It  is  about  twice  as  frequent  in  males  as  in 
females.  It  is  more  often  seen  in  fat,  strong  individuals  than  in 
the  thin  or  feeble,  and  possibly  a  little  oftener  in  those  addicted 
to  the  use  of  liquor.  A  careful  reading  of  the  reported  cases  leads 
one  to  the  conclusion  that  many  of  the  patients  had  one  or  more 
previous  attacks  of  acute  pancreatitis  from  which  they  recovered, 
the  symptoms  being  wrongly  ascribed  to  the  gall-bladder  or  stomach 
and  duodenum.  This  is  not  to  be  wondered  at  in  view  of  the  fact 
that  about  half  of  the  cases  of  pancreatitis  are  accompained  by 
gallstones.  Only  when  a  more  severe  attack  occurred  for  which  an 
operation  was  performed,  or  in  which  death  resulted,  with  an 
autopsy,  was  the  true  diagnosis  of  pancreatitis  made. 

Opie^  has  pointed  out  and  emphasized  the  close  relationship 
between  acute  pancreatitis  and  cholelithiasis,  and  has  laid  great 
stress  upon  the  effects  of  stone  in  the  common  duct  obstructing 
or  occluding  the  ampulla  of  Vater,  thus  converting  the  bile  duct  and 
the  duct  of  Wirsung  into  a  common  tube,  and  so  permitting  the 
gall-bladder  to  force  bile  into  the  duct  of  Wirsung.  It  has  been 
proved  experimentally  by  Flexner^  and  others  that  bile  vnll  produce 

*  Diseases  of  the  Pancreas,  1910,  second  edition. 
'.Tour.  Exper.  Med.,  1906,  viii,  167  to  177. 
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necrosis  of  the  pancreas.  It  liad  also  been  proved  experimentally 
that  the  injection  of  even  small  quantities  of  duodenal  contents  into 
the  pancreatic  duct  will  cause  necrosis  of  the  pancreas.  Invasion 
from  this  source  might  be  expected  to  be  most  common;  but  the 
results  of  bacteriological  examination  in  cases  of  pancreatitis  have 
not  been  uniform,  and  the  mucous  membrane  of  the  ampulla 
of  Vater  is  so  arranged  that,  in  the  dead  body  at  least,  it  has  not 
been  found  possible  to  force  material  from  the  duodenum  past  it. 
Moreover,  the  necrotic  parenchyma  may  contain  no  organisms, 
the  products  of  inflammation  being  found  only  at  its  margins, 
and  then  only  after  the  lapse  of  an  appreciable  interval  of  time 
after  the  onset  of  the  trouble. 

Williams  and  Busch,^  however,  have  performed  experiments 
on  animals  which  make  it  seem  probable  that  some  cases  of  acute 
pancreatitis  may  be  caused  by  the  regurgitation  of  duodenal  con- 
tents into  the  diverticulum  of  Vater,  the  previous  passage  of  gall- 
stones having  dilated  the  opening  in  the  papilla,  and  thus  rendered 
the  diverticulum  more  patent  than  in  health.  Futhermore,  in 
about  one  individual  in  ten  the  duct  of  Santorini  is  the  larger, 
and  affords  an  outlet  for  the  secretion  of  the  greater  part  of  the 
pancreas.  The  opening  of  the  duct  of  Santorini  is  not  as  well  guarded 
as  is  the  diverticulum  of  Vater,  and  when  this  anomaly  of  the  duct 
exists  the  entrance  of  duodenal  contents  through  it  may  explain  some 
cases  of  acute  pancreatitis.  Infections  by  direct  extension  through 
the  wall  of  the  intestine  and  also  through  the  medium  of  the  blood 
stream  or  lymphatic  channels  have  also  been  suggested  as  possible 
causes  of  pancreatic  inflammation,  but  no  clinical  data  have  been 
brought  forward  to  support  these  hypotheses. 

Injuries  in  the  upper  abdomen,  although  occasionally  causing 
pancreatic  hemorrhage,  give  rise  to  an  inconsiderable  portion  of 
the  cases  under  discussion.  Mumps  gives  rise  to  a  certain  number 
of  cases  of  acute  pancreatitis  by  metastasis;  about  10  per  cent. 
in  Egdahl's^  collective  investigation.  Such  cases  are  usually  mild, 
eventuating  in  recovery.  On  the  whole  it  cannot  be  said  that  we 
have  as  yet  accurate  knowledge  of  the  etiology  of  the  condition. 

The  initial  symptom,  occasionally  after  a  day  or  two  of  gastric 
uneasiness,  is  usually  agonizing,  almost  unbearable  pain  felt  in  the 
upper  abdominal  or  lower  thoracic  region,  exceptionally  in  the  lower 
abdomen  or  about  the  appendix,  and  occasionally  referred  to  the 
back,  in  the  lower  dorsal  region.  It  may  be  paroxysmal  or  con- 
tinuous, but  its  distinguishing  characteristic  is  its  great  severity. 
It  has  been  explained  on  tlie  ground  that  it  was  caused  by  the 
stretching  of  the  parietal  j)critoneum.  This  pain  is  soon  accom- 
panied by  nausea  and  vomiting  of  a  greenish  watery  fluid.     Belching 

*  Trans.  Assoc.  Amer.  Phys.,  xxii,  304  to  314. 
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is  also  usually  present,  and  is  often  persistent  throughout  the 
attack.     Obstinate  hiccough  occasionally  occurs. 

At  the  onset  the  temperature  is  normal  or  subnormal  and  the 
pulse  is  slow  and  full,  but  the  pulse  becomes  rapid  early  m  the 
attack.  Symptoms  of  collapse  soon  appear,  with  rapid,  weak, 
thready  pulse  and  subnormal  temperature.  While  collapse  usually 
occurs  early  it  may  be  delayed  for  a  day  or  two,  or  be  absent 
altogether.  This  condition  of  shock  is  apt  to  be  prolonged.  If  the 
patient  survives,  these  symptoms  are  usually  succeeded  by  fever 
of  a  moderate  degree,  although  occasionally  the  disease  pursues  its 
entire  course  without  any  elevation  of  temperature.  The  pulse 
remains  rapid  in  a  majority  of  cases,  and  the  pain  with  nausea  and 
vomiting  continues.  Cyanosis,  particularly  of  the  face,  is  often  a 
well-marked  symptom.  In  about  25  per  cent,  of  the  cases  a  slight 
jaundice  appears.  In  about  50  per  cent,  an  obstinate  constipation 
is  present,  in  which  the  bowels  cannot  be  moved  by  any  agent. 
Usually  a  little  flatus  is  passed,  particularly  if  high  enemas  are 
given.  In  three  to  five  days  the  bowels  move  spontaneously  or 
under  the  influence  of  some  mild  cathartic,  such  as  castor  oil. 
The  abdomen  is  somewhat  tympanitic,  rather  tender  all  over, 
and  especially  so  in  the  epigastrium,  a  little  to  the  right  of  the 
median  line.  One  may  sometimes  feel  an  indefinite  mass  half- 
way between  the  xiphoid  and  umbilicus.  It  is  rarely  possible  to 
palpate  the  acutely  inflamed  pancreas,  and  a  mass  is  felt  only  after 
a  collection  of  fluid  occurs  in  the  lesser  omental  cavity,  therefore 
this  sign  is  of  little  value  for  early  diagnosis. 

The  mind  usually  remains  clear  throughout  the  disease.  Blood- 
good,^  however,  in  speaking  of  the  second  stage  of  pancreatitis, 
says:  "In  addition  to  fever  and  leukocj^tosis  there  is  usually  a 
delirium  which  we  seldom  see  in  other  abdominal  abscesses.  In 
the  3  cases  which  I  have  observed  the  delirium  has  impressed  me 
as  a  characteristic  sign.  The  delirium  may  be  described  as  that 
observed  in  typhoid  infection." 

Death,  which  may  occur  in  the  first  few  hours,  most  frequently 
occurs  between  the  second  and  fourth  da3^  If  the  patient  survives, 
in  about  a  week  the  violent  symptoms  abate,  and  while  the  belching, 
nausea,  and  vomiting  are  apt  to  be  persistent,  diarrhea  or  only 
moderate  constipation  succeed  to  what  appeared  at  first  like 
intestinal  obstruction;  the  temperature  is  lower;  the  pulse  fuller; 
the  jaundice  may  disappear;  the  pain  is  gone;  and  only  epigastric 
tenderness  remains.  Occasionally,  as  in  the  case  here  reported,  and 
in  one  reported  by  Dick,"  the  patient  may  seem  convalescent,  and 
a  free  interval  supervenes  before  the  stage  of  pancreatic  abscess. 
Or,  indeed,  he  may  recover,  as  occurs  in  possibly  one-fourth  of 
the  cases. 

8  Internal.  Climes,  14th  series,  i,  264.         ?  Edinburgh  Med.  Jour.,  1910,  v,  3,  217  to  234. 
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In  a  majority  tlie  symptoms  only  diminish  somewhat  in  intensity, 
and  alter  ten  (hiys  or  two  weeks  the  fever  often  becomes  irrej^idar  in 
type,  sometimes  aeeom})anied  })y  chills,  the  vomiting  and  belching 
still  persist,  sweating  occurs,  especially  at  night,  the  mass  is  more 
readily  felt,  and  occasionally  the  whole  site  of  the  pancreas  may  be 
outlined  by  palpation.  Percussion  over  the  mass  gives  flat  tympany, 
due  to  the  interposition  of  the  stomach.  Infective  conditions,  as 
pleurisy  or  pericarditis,  may  now  api)ear,  and  hemorrhage  from  the 
stomach  or  bowel  may  be  added  to  the  picture. 

The  urine  presents  no  special  characteristics.  Febrile  albumin- 
uria and  a  few  hyaline  or  granular  casts  are  usually  present.  Sugar 
is  rarely  found,  as  glycosuria  does  not  occur  so  long  as  only  a 
small  portion  of  the  gland  functionates,  which  is  usually  the  case. 
Indican  is  sometimes  present.  Lipase,  a  fat-splitting  ferment, 
is  occasionally  found  in  the  urine,  which  is  strong  presumptive 
evidence  that  the  pancreatic  fat-splitting  ferment  is  present  in  the 
peritoneal  cavity,  from  w'hich  source  it  is  being  extracted  by  the 
urine. 

The  reaction  of  Cammidge,^  about  which  so  much  has  lately 
been  written,  does  not  seem  to  be  so  successful  in  the  hands  of 
others  as  in  those  of  the  author.  Cammidge  says:  " My  experience 
with  the  improved  method  has  been  most  satisfactory,  for  in  every 
case  where  pancreatitis  has  been  found  to  be  present,  the  urine  has 
given  more  or  less  marked  reaction,  corresponding  to  the  extent 
of  the  lesions.  Normal  urines  have  given  no  reaction,  and  control 
cases  .  .  where  there  was  no  pancreatic  lesion,  have  also 
proved  negative." 

In  careful  studies  recently  reported  by  Wilson,^  Kinney,^" 
Whipple,^!  and  others  little  value  is  accorded  to  the  test.  Wilson, 
reporting  on  504  tests  from  Mayo's  clinic,  says:  "The  end  results, 
judged  by  JVIr.  Camraidge's  own  criteria,  must  be  considered  as 
a  means  of  diagnosticating  disease  of  the  pancreas,  as  both  value- 
less and  misleading.  There  is  no  apparent  clinical  relationship 
between  disease  of  the  pancreas  and  any  of  our  various  types  of 
end  reaction." 

Kinney,  reporting  from  Dr.  Deaver's  service  in  the  German 
Hospital,  Philadelphia,  says:  "Very  little  dependence  can  be 
put  upon  a  negative  reaction,  and  a  positive  reaction  can  only 
l)e  considered  of  value  as  a  confirmatory  examination." 

The  blood  usually  shows  an  early  but  comparatively  slight 
increase  in  leukocytes,  without  any  great  relative  increase  of  the 
polymorphonuclear  variety;  this  is  to  be  expected,  the  condition 
l)eing  toxic  rather  than  infective.  Later,  after  gangrene  and 
infection  have  taken  place,  a  typical   polymorphonuclear  leuko- 

»  Surg.,  Gyn.,  and  Obstet.,  1900,  iii,  3,  440  to  444.  »  Ibid.,  1910,  xi.  2,  158  to  159. 
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cytosis  may  a})pear.  In  protracted  cases  anemia  of  the  secondary 
type  is  common. 

The  stools  are  but  rarely  fatty;  they  may  or  may  not  present 
the  appearance  of  obstructive  jaundice,  depending  upon  the 
amount  of  obstruction  of  the  common  duct,  due  either  to  gall- 
stones or  pressure  of  the  enlarged  head  of  the  pancreas.  In  perfor- 
ation of  the  bowel  hemorrhage  may  occur,  and  pus  is  found  in  the 
stools.  In  a  few  instances  a  necrotic  slough  of  the  pancreas  has 
been  passed  from  the  bowels,  as  first  observed  by  Chiari,!^  [^  1862, 
the  patient  being  well  seventeen  years  later. 

Not  all  cases  follow  this  regular  type,  especially  in  the  mode  of 
onset  they  may  vary  from  the  rule.  Some  have  little  pain,  only  a 
sense  of  epigastric  uneasiness;  in  others,  fever  is  entirely  absent 
for  quite  a  time;  occasionally,  nausea  is  not  pronounced;  and 
collapse  may  not  occur.  Some,  indeed,  present  at  the  onset  only 
the  symptoms  of  one  of  the  continued  fevers.  The  following  case 
illustrates  pancreatitis  of  gradual  onset: 

Case  II.— Mr.  J.  H.  H,,  married,  aged  fifty-five  years,  a  native 
of  Michigan,  travelling  salesman  by  occupation,  became  ill  early 
in  August,  1905.  He  had  a  slight  afternoon  temperature  and 
some  nausea,  but  no  vomiting.  His  abdomen  was  a  little  tender, 
and  he  had  slight  constipation.  After  about  a  week  with  these 
symptoms  he  took  to  his  bed.  When  first  seen  on  August  14  he 
was  found  with  a  temperature  of  102°  F.,  a  slow,  full,  dicrotic 
pulse  of  70,  without  nausea,  somewhat  constipated,  with  a  little 
tympanites,  and  abdominal  tenderness.  The  urine  contained  a 
trace  of  albumin  and  a  few  granular  and  hyaline  casts,  but  was 
otherwise  normal.  A  provisional  diagnosis  of  typhoid  fever  was 
made,  but  after  a  day  or  two  this  had  to  be  abandoned,  for  while 
the  pulse  and  temperature  curve  were  like  those  of  typhoid,  the 
spleen  was  not  palpable,  no  rose  spots  appeared,  the  Widal  test 
was  negative,  and  above  all  the  leukocyte  count  was  16,000,  with 
the  polymorphonuclears  predominating.  About  August  21  the 
patient  began  to  have  nausea  again,  and  had  occasional  vomiting 
of  a  greenish  fluid.  He  also  had  for  the  first  time  a  sensation  of 
weight  in  the  epigastrium,  which  directed  particular  attention  to 
that  region.  The  abdomen  was  not  now  rigid  nor  distended,  and 
after  a  couple  of  days,  although  the  patient  was  stout,  with  a  fat 
abdomen,  a  sense  of  epigastric  resistance  was  noticed.  This  devel- 
oped so  that  by  the  fourteenth  day  of  illness  an  indefinite  mass, 
corresponding  exactly  to  the  location  of  the  pancreas,  could  be 
mapped  out.  Pain  became  more  pronounced,  and  vomiting  more 
frequent,  changing  from  green  to  blackish  brown.  The  pulse  also 
increased  in  rate  and  became  feebler,  sweats  occurred,  and  the 
temperature  assumed  more  of  the  septic  type.    A  diagnosis  of  acute 

12  Wien.  med.  Woch.,  1876.  p.  292;  18S0,  xxx,  139. 
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pancreatitis  was  made,  and  (>])oniti()ii  was  ad\  ised.  Thv  alxloineii 
was  opened  tliroii<;h  a  median  incision  hy  Dr.  George  \\.  Lasher, 
on  September  4,  who  found  tat  necrosis  and  a  necrotic  pancreas, 
which  was  drained.  The  patient  did  not  rally,  and  died  September  6. 

Autopsy  by  Dr.  Stanley  P.  Black  about  fourteen  hours  after 
death  revealed  a  pancreas  every  part  of  which  was  necrotic.  Fat 
necrosis  was  present  in  the  abfiominal  fat,  and  the  gall-bladder 
was  filled  with  altered  bile  and  "sand."  The  intestines  showed 
no  evidence  of  typhoid  fever. 

Cases  of  this  kind,  as  pointed  out  by  Bloodgood,  seem  to  pass 
through  the  stages  of  hemorrhage  and  necrosis  symptomless,  the 
patient  not  feeling  ill  until  secondary  bacterial  infection  occurs. 

The  morbid  anatomy  varies  with  the  duration  of  the  disease. 
In  some  cases  death  occurs  suddenly,  and  nothing  is  found  except 
hemorrhage  into  and  about  the  gland,  with  little  evidence  of  inflam- 
mation. Such  cases  have  been  designated  pancreatic  apoplexy, 
or  pancreatic  hemorrhage. 

In  others  dying  within  the  first  few  days  the  gland  is  usually 
found  enlarged  and  firm,  and  with  necrotic  areas  dark  red  or  reddish 
black  in  color.  The  whole  organ  is  seldom  involved,  and  sharply 
defined  areas  of  normal  tissue  are  present.  All  of  the  structures 
of  the  pancreas,  the  parenchyma,  interstitial  tissue,  and  blood- 
vessels are  alike  implicated  in  the  necrosis. 

Hemorrhage  into  the  organ  is  so  constant  a  feature  as  to  have 
given  the  disease  at  this  stage  the  name  of  acute  hemorrhagic 
pancreatitis. 

Much  discussion  has  arisen  as  to  whether  the  necrosis  precedes 
or  follows  the  hemorrhage,  but  the  most  widely  accepted  view  seems 
to  be  that  the  necrosis  of  the  vessels  sets  free  the  blood. 

The  hemorrhage  varies  much  in  its  amount  and  extent,  sometimes 
being  scarcely  noticeable,  and  at  other  times  the  whole  lesser 
omental  bursa  is  distended,  and  blood  oozes  through  the  foramen 
of  Winslow.  The  peripancreatic  tissues  are  also  often  infiltrated 
with  blood,  and  a  blood-stained  fluid  is  practically  always  present 
in  the  peritoneal  cavity. 

The  products  of  acute  inflammation  are  not  constant  or  wide- 
spread, and  are  found  usually  only  at  the  margins  of  the  necrotic 
masses.  Indeed,  it  is  generally  believed  that  bacteria  if  present 
have  no  etiological  relationship  to  the  lesion,  but  are  secondary 
invaders. 

Gradually  the  pancreas  into  which  hemorrhage  has  taken  place 
becomes  necrotic,  shading  oft'  from  a  chocolate  color  to  a  slate-gray, 
forming  a  foul-smelling  mass,  in  which  the  pancreas  may  be  wholly 
spacellated,  and  to  which  the  term  acute  gangrenous  pancreatitis 
has  been  given.  With  the  invasion  of  bacteria  suppuration  takes 
place.  Adhesions  close  the  foramen  of  Winslow,  and  there  is  an 
accumulation  of  fluid  in  the  lesser  peritoneal  cavity.     This  may 
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erode  the  retroperitoneal  tissue,  and  the  pus  burro\vs  down  into 
the  left  lumbar  region;  or  perforation  through  the  diaphragm,  or 
into  the  stomach,  duodenum,  or  transverse  colon  may  occur.  Por- 
tions of  the  necrotic  pancreas  may  be  discharged  by  the  bowel,  as 
previously  noted. 

In  some  cases  multiple  abscesses  or  only  one  or  two  large  abscesses 
are  found,  without  any  evidence  of  hemorrhage  or  gangrene;  or 
suppuration  may  be  diffuse  throughout  the  gland;  or  abscess  of  the 
lesser  peritoneal  cavity  ma}'  be  present.  Owing  to  their  anatomical 
characteristics  these  cases  are  usually  classed  by  themselves  as  acute 
suppurative  pancreatitis.  Clinically,  however,  no  such  distinction 
can  be  made,  for  while  in  many  of  them  the  onset  is  gradual,  the 
symptoms  are  less  severe,  and  they  tend  to  run  a  chronic  course; 
in  others,  as  in  the  case  reported  by  Cheney,^^  they  have  exactly 
the  same  symptomatology  as  the  acute  hemorrhagic  form. 

In  all  but  the  suppurative  conditions  Opie  prefers  the  term 
"hemorrhagic  necrosis  of  the  pancreas"  as  more  nearly  describing 
the  pathological  changes. 

Fat  necrosis,  a  conspicuous  feature  of  the  disease,  is  always 
present  to  a  greater  or  less  extent.  It  was  first  described  by  Balser" 
in  1882,  while  Fitz,^'^  in  the  greatest  contribution  ever  made  to  this 
subject,  first  pointed  out  the  relation  between  it  and  pancreatitis. 
It  is  usually  limited  to  the  fat  of  the  abdominal  cavity,  the  areas 
being  most  numerous  and  often  coalescent  in  the  region  of  the 
pancreas,  with  discrete  foci  in  the  omentum,  mesentery,  and  peri- 
nephritic  fat.  Areas  have  also  been  observed  in  the  subcutaneous 
fat,  and  in  the  subpleural  and  pericardial  fat.  These,  however,  are 
rare.  The  spots  vary  from  one  to  several  millimeters  in  diameter, 
often  surrounded  by  a  narrow  zone  of  cell  proliferation,  and  with 
their  opaque  tallow-like  appearance,  present  a  sharp  contrast  to 
the  noraml  fat  about  them.  When  small  and  numerous  they  have 
been  mistaken  for  tubercles. 

Langerhans^°  showed  that  fat  necrosis  was  caused  by  the  splitting 
of  fat  into  fatty  acids  and  glycerin,  the  fatty  acids  being  deposited 
within  the  cell  and  the  glycerin  absorbed.  The  fatty  acids  later 
combine  with  calcium  salts. 

This  necrosis,  as  has  been  abundantly  proved  by  numerous 
experiments,  is  caused  by  the  setting  free  of  the  pancreatic  secre- 
tion with  its  fat-splitting  enzyme,  directly  into  the  tissues,  and  is, 
as  Opie  has  said:  "A  consequence  of  pancreatic  disease,  and  bears 
much  the  same  relation  to  lesions  of  the  pancreas  as  does  jaundice 
to  hepatic  disease.  Its  presence  gives  evidence  that  the  pancreatic 
secretion  has  been  diverted  from  its  normal  channels  into  the 
interstitial  tissue  of  the  organ  and  into  neighboring  organs." 

"  Jour.  Amer.  Med.  Assoc,  1909,  !ii,  1819  and  1820. 
"  Virchow's  Archiv,  1882,  xc,  520. 

'5  Boston  Med.  and  Surg.  Jour.,  cxx,  Nos.  8,  9,  and  10. 
"  Virchow's  Archiv,  1890,  cxxii,  252. 
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While  this  condition  is  occasionally  found  with  other  pancreatic 
lesions,  in  them  it  is  not  abundantly  distributed,  and  is  only  constant 
with  hemorrhagic  or  f^angrenous  pancreatitis.  It  is,  as  Fitz  pointed 
out,  much  less  frequently  associated  with  suppurative  lesions. 

In  the  event  of  recovery  these  areas  of  fat  necrosis  may  entirely 
disappear  by  a  process  of  absorption,  with  a  proliferation  of  the 
fixed  connective-tissue  cells. 

The  diagnosis  of  acute  pancreatitis  is  not  easy,  and  is  usually 
made  with  certainty  only  at  operation  or  autopsy.  Fitz,^^  who  gave 
the  first  accurate  description  of  the  symptoms,  said,  in  speaking 
of  the  diagnosis:  "The  symptoms  are  essentially  those  of  a  peri- 
tonitis beginning  in  the  epigastrium  and  occurring  suddenly,  during 
ordinary  health,  without  obvious  cause.  The  diagnosis,  therefore, 
is  based  on  pain,  tenderness,  and  tympany  limited  to  the  region 
of  the  pancreas,  and  on  the  gradual  development  of  a  deep-seated 
peritonitis  in  the  same  place.  The  differential  diagnosis  lies, 
practically,  between  an  irritant  poison,  perforation  of  the  digestive 
or  biliary  tract,  and  acute  intestinal  obstruction. 

In  perforations  of  the  hollow  viscera,  the  tenderness  and  rigidity 
are  much  more  marked,  but  the  pain  is  not  so  agonizing,  nor  are 
pain  and  collapse  so  prolonged  as  in  acute  pancreatitis. 

In  intestinal  obstruction,  also,  the  severe  constitutional  symptoms 
are  not  present  early  to  any  such  degree,  and  abdominal  palpation 
excites  colicky  pains,  while  in  pancreatitis  the  absence  of  indican 
from  the  urine,  the  decreased  intestinal  peristalsis,  the  greater 
intensity  of  pain,  and  the  passage  of  flatus  from  the  bowel  are 
valuable    indications. 

Acute  pancreatitis  has  also  been  mistaken  for  fulminating  appen- 
dicitis, but  in  that  condition  the  pain  is  more  apt  to  be  about  or 
below  the  umbilicus,  with  a  considerable  rise  of  temperature,  and 
the  signs  of  a  beginning  general  peritonitis  appear  early. 

Bihary  colic  may  simulate  acute  pancreatitis,  especially  as  many 
cases  are  preceded  by  typical  biliary  attacks;  but  in  pancreatis  the 
greater  severity  and  long  continuance  of  pain,  the  wider  diffusion 
of  the  pain,  the  collapse  so  frequently  present,  and  the  appearance 
later  of  an  indefinite  tumor  mass  in  the  epigastrium  should  put  the 
physician  on  guard,  and  cause  acute  pancreatitis  to  be  considered; 
moreover,  in  suppurative  cholangitis,  the  pain  often  radiates  to 
the  right  subscapular  region,  and  tenderness  and  muscle  spasm 
are  greater  in  the  right  upper  quadrant. 

Ptomain  poisoning  may  be  suggested  by  the  early  symptoms, 
but  it  is  to  be  remembered  that  this  condition  is  usually  attended 
by  diarrhea  from  the  beginning,  which  is  a  rare  condition  in  the 
first  days  of  an  acute  pancreatitis. 

The  prognosis  is  bad.    Fully  60  per  cent,  of  recognized  cases  die. 

"    Loc.  cit. 
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Many  succumb  to  the  disease  from  the  second  to  the  sixth  day, 
the  third  being  the  day  of  greatest  fataHty.  It  is  now  a  well- 
estabhshed  fact  that  trypsin  poisoning  is  responsible  for  the  death 
of  those  cases  which  do  not  go  on  to  gangrene.  The  intensity  of 
the  poisoning  depends  on  the  amount  of  the  gland  destroyed  by  the 
necrosis;  this  explains  the  varying  degrees  of  toxicit}',  from  that 
which  kills  in  a  few  hours  to  that  seen  in  mild  cases  which 
eventuate  in  recovery. 

The  prolonged  shock  is  also  ascribed  to  this  same  toxic  agent. 
Some  investigators  have  attributed  the  early  deaths,  particularly 
those  occurring  within  the  first  twenty-four  hours,  to  a  reflex  from 
the  sympathetic  ganglia  near  the  pancreas,  analogous  to  death 
caused  by  a  blow  over  the  solar  plexus. 

Cases  caused  by  or  accompanied  by  gallstones  seem  to  have  a 
less  favorable  outcome  than  those  in  which  they  are  not  present. 
In  Egdahl's^^  collective  investigation  of  105  cases,  30  cases  out  of 
44  with  gallstones  died,  while  only  17  out  of  32  cases  not  complicated 
by  stone  ended  fatally. 

Women  seem  to  have  a  better  prognosis  than  men.  Less  often 
attacked,  they  seem,  when  ill  with  this  disease,  to  have  more  resist- 
ance, and  a  smaller  percentage  succumb  during  the  hemorrhagic 
stage. 

The  suppurative  forms  are  liable  to  become  somewhat  chronic 
and,  with  efficient  drainage,  may  get  well.  Undoubtedly  many 
cases  recover  which,  owing  to  the  difficulty  of  diagnosis,  have  been 
ascribed  to  other  causes. 

The  treatment  is  surgical.  Aside  from  symptomatic  treatment, 
all  that  avails  is  free  drainage.  A  few  cases,  possibly  one-fourth, 
recover  without  surgical  treatment. 

In  mild  doubtful  cases  gastric  lavage  and  rectal  alimentation 
put  the  stomach  and  duodenum  at  rest,  and  so  favor  the  reduc- 
tion of  inflammation  and  swelling  of  the  ducts,  and  thus,  by 
reestablishing  drainage  through  the  common  duct,  favor  recovery. 

The  intense  pain  requires  repeated  injections  of  morphine, 
and  the  collapse  may  be  combated  by  normal  saline  injections. 
Strychnine  and  diffusible  stimulants  are  also  of  value.  The 
intestinal  distention,  if  excessive,  may  be  relieved  by  high  rectal 
injections.  Cathartics  are  useless  for  the  obstinate  constipation 
of  the  first  few  days. 

Much  discussion  has  arisen  as  to  whether  these  cases  should  be 
operated  on  early.  Fitz,  in  his  original  article,  disapproved  of  it, 
saying  of  laparotomy:  "An  operation  which,  in  the  early  stages 
of  this  disease,  is  extremely  hazardous." 

Guleke,^^  however,  has  virtually  proved  that  the  cause  of  death 
is  the  trypsin  intoxication,  and  this  being  the  case,  a  laparotomy 

18  Loc.  cit.  19  Archiv  f.  klin.  Chir.,  1908,  Ixxxv,  615  to  66^i. 
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(lone  as  early  as  the  condition  of  the  patient  warrants,  permits 
tlie  eseajje  of  a  consick'rahle  (jnantity  of  peritoneai  fhiid  wliich 
contains  tliis  ferment. 

In  a  good  many  cases,  as  in  Case  11,  reported  by  Dick,-''  recovery 
occurred  after  an  early  exploratory  laparotomy,  in  which  a  few 
onnces  of  bloodstained  fluid  escaped  and  fat  necrosis  was  observed; 
but  the  i)an(Teas  was  not  disturbed,  and  the  abdomen  was  closed 
without  drainage.  How  much  good  an  operation  of  this  extent 
may  do  is  problematical.  Drainage  is  always  indicated,  as  it  still 
further  empties  the  peritoneal  cavity,  and  tends  to  limit  further 
necrosis  of  the  pancreas.  Some  operators  have  made  incisions 
into  the  gland,  but  the  great  tendency  to  hemorrhage  from  this 
organ  and  the  difficulty  of  controlling  it  must  not  be  forgotten. 
Kansohoft'-'  has  reported  a  case  in  which  death  evidently  took 
place  from  hemorrhage,  although  the  gland  itself  w^as  not  incised. 
The  gall-bladder  and  ducts  should  be  investigated  and  calculi 
removed,  but  the  condition  of  the  patient  is  usually  such  in  these 
early  operations  that  this  procedure  must  be  deferred  to  a  later 
date.  The  extent  of  operation  is  still  a  moot  question,  and  must 
depend  largely  on  the  patient's  condition. 

With  the  formation  of  pancreatic  abscess  the  indication  for 
extensive  drainage  is  clear,  and  the  earlier  this  is  performed,  before 
the  patient  is  exhausted  and  septic,  the  better  the  prognosis.  Even 
then  a  large  percentage  die.  When  it  is  remembered,  however, 
that  without  drainage  death  is  inevitable  the  duty  of  the  physician 
is  plain.  In  those  cases  in  which  an  abscess  can  be  made  out  in 
the  region  of  the  left  kidney  it  may  be  reached  through  a  lumbar 
incision,  but  in  all  other  cases  the  abdominal  route,  with  drainage 
through  the  gastrohepatic  or  possibly  through  the  gastrocolic 
omentum  would  seem  preferable,  because  of  the  greater  accessi- 
bility and  opportunity  for  more  careful  exploration. 


THE  EFFECT  OF  COLD  AIR  UPON  THE  CIRCULATION  IN 
HEALTHY    AND    SICK   INDIVIDUALS. ^ 

By  Theodore  B.  Barringer,  Jr.,  M.D., 

ASSOCIATE    ATTENDING    PHYSICIAN,    NEW    YORK    HOSPITAL. 

The  following  observations  were  carried  out  at  the  House  of 
Relief  to  determine  whether  in  cold  air  we  possess  an  agent  of  any 
therapeutic  efficiency  for  combating  the  vasomotor  and  cardiac 

»>  Loc.  cit.  21  Ann.  Surg..  1910,  xli,  5,  070  to  681. 

'  Read  before  the  Section  in  Medicine  of  the  New  York  Academy  of  Medicine,  February  20, 
1912. 
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weakness  which  so  often  complicate  infectious  diseases  and  post- 
operative conditions,  and  the  treatment  of  which  by  drugs  is  so 
unsatisfactory. 

Prehminary  experiments  were  conducted  on  9  adults,  who  were 
either  convalescent  from  operations  or  suffering  from  indifferent 
medical  conditions  like  constipation,  but  whose  circulations  were 
apparently  normal.  They  were  in  bed  at  least  twelve  hours  before 
any  observations  were  made.  Systolic  pressures  were  then  taken 
in  a  warm  room,  every  ten  or  fifteen  minutes  for  an  hour  or  longer, 
until  the  individual  readings  differed  but  slightly.  Then  the  bed 
containing  the  patient  was  rolled  from  the  warm  room  to  the  roof 
ward,  which  is  open  on  three  sides  to  the  air.  Each  patient  was  well 
covered  with  blankets  and  a  skull-cap,  so  that  only  the  face  was 
exposed.  Blood-pressure  readings  were  then  made  by  the  ausculta- 
tory method  every  five  or  ten  minutes,  by  the  same  person,  using  a 
Stanton  sphygmomanometer. 

The  following  table  summarizes  our  results: 


Average 

Maximum 

Maximum 

Duration 

systolic 

blood 

blood 

increased 

Length 

Temp. 

Name. 

Age. 

blood 

pressure 

pressure 

blood 

of 

out-of- 

pressure 

out-of- 

attained  in 

pressure. 

exposure. 

doors. 

in  warm 

doors. 

room. 

S. 

34 

108 

115 

15  minutes 

30  minutes 

4  hours 

21°  F. 

F. 

45 

120 

145 

30  minutes 

4  hours 

4  hours 

22 

118 

118 

45  minutes 

38 

111 

146 

3  hours 

6  hours 

8  hours 

14 

W.' 

is 

104 

108 

20  minutes 

40  minutes 

1  hour 

22 

98 

108 

5  minutes 

5  hours 

12  hours 

18 

's!' 

45 

107 

124 

15  minutes 

2  hours 

8  hours 

44 

105 

110 

15  minutes 

1  hour 

8  hours 

25 

G.' 

ie 

100 

108 

10  minutes 

25  minutes 

1  hour 

22 

R. 

19 

114 

114 

8  hours 

14 

D. 

46 

122 

132 

3  minutes 

30  minutes 

1  hour 

22 

K. 

17 

108 

118 

2  hours 

6  hours 

8  hours 

14 

H. 

31 

120 

124 

8  minutes 

30  minutes 

1  hour 

30 

Average  blood  pressure  before  exposure,  110;   average  blood  pressure  after  exposure.  120. 

Eleven  of  the  13  experiments  showed  a  rise  of  blood  pressure 
varying  between  4  and  35  millimeters  of  mercury,  the  average 
increase  being  equivalent  to  10  millimeters.  The  maximum  press- 
ures were  reached  in  from  three  minutes  to  three  hours,  persisted 
for  varying  lengths  of  time,  and  were  often  succeeded  by  a  fall  to  the 
initial  levels  before  the  exposure  had  terminated.  This  is  not  a 
marked  effect,  for  we  found  that  5  of  these  same  men  when  kept 
quietly  in  bed  in  the  ward  showed  an  average  daily  variation  of 
blood  pressure  amounting  to  15  millimeters.  Only  the  fact  that 
in  a  majority  of  cases  the  rise  occurred  after  a  few  minutes  of  ex- 
posure enabled  us  to  attribute  it  to  the  cold  air.  It  might  be  sur- 
mised that  these  initial  rises  were  due  to  psychic  or  accidental 
causes  rather  than  to  the  cold  air.  Had  this  been  so  the  effect  would 
have  been  transient,  instead  of  persisting  as  it  did.    The  pulse  rate 
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showi'd   approximately   no   clian^o.     The  diastolic  ])ressures   also 
varied  hut  sli<j;litly,  in  tlio  so\cral  cases  in  wliicli  tlicy  were  read. 

\'an  Oordt-  lias  carried  out  somewhat  similar  experiments,  ex- 
posinjT  his  patients,  however,  entirely  uncovered  to  a  temperature 
averairiuir  44°  F.,  for  periods  varyin<f  hetwecn  five  and  thirt.\-  niiii- 
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Chakt  1. — Blood  pressure  reaction  in  normal  individual  with  face  exposed  to  cold  air.    Portions 
between  circles  represent  observations  made  out-of-doors.  • 
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Chart  2. — This  chart  shows  by  far  the  most  marked  and  consistent  reaction  we  obtained 
The  patient  was  a  Chinese,  suffering  from  constipation.  A  temperature  of  38°  produced  no 
reaction,  one  of  22°  a  marked  reaction  (represented  above),  and  one  of  14°  F.  a  still  more  marked 
and  persistent  rise. 

utes.  In  5  normal  adults  he  noted  an  average  rise  of  systolic  blood 
pressure  equivalent  to  12  millimeters  of  mercury.  This  is  but 
slightly  more  than  the  rise  in  our  men,  who  were,  with  the  exception 
of  the  face,  entirely  covered;  that  is,  stimulation  of  the  nasal  mucosa 
by  air  at  a  temperature  varying  between  14°  and  23°  F,  caused 
about  the  same  pressor  effect  in  our  subjects  (presumably  through 


2  Zeit.  f.  Diat,  und  phy.'jikal  Therapie..  ix,  190o-00,  S.  338, 
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reflex  action  on  the  vasomotor  centre)  as  was  caused  in  Van  Oordt's 
subjects,  by  exposure  of  the  entire  body  to  a  temperature  of  44°  F. 

Under  the  same  conditions  as  obtained  in  the  experiments  on 
normal  men,  observations  were  then  made  in  various  forms  of 
disease. 

The  following  table  summarizes  our  results  with  cases  of  lobar 
pneumonia.  All  of  the  men  were  actively  sick,  running  high  tem- 
peratures : 


Name. 

Age. 

Day  of 

disease. 

Average  syst. 
blood  pressure 
in  warm  room. 

Maximum  syst. 

blood  pressure 

out-of-doors. 

Time  exposed. 

Temperature 
out-of-doors. 

C. 

31 

3 

125 

126 

8  hours 

23°  F. 

0. 

26 

3 

103 

98 

1  hour 

23 

0.  c. 

21 

7 

112 

112 

8  hours 

23 

E. 

24 

5 

123 

121 

8  hours 

35 

S. 

54 

8 

140 

142 

9  hours 

18 

The  results  were  quite  negative.  There  was  no  constant  effect 
on  the  pulse. 

We  have  observations  on  but  1  case  of  tj-phoid  fever,  in  a  man, 
aged  twenty-seven  years.  The  blood  pressures  were  very  low, 
varying  between  60  and  100  almost  from  the  first  week. 


Day  of  disease 

Temperature 

Average  systolic  blood  pressure 
Average  pulse  rate  .... 
Temperature  of  air        ... 


Ward. 


32-38 
99°-102° 

78 
85 
68° 


Out-of-doors. 


38^4 

9°-101.6° 

104 

95 

52°-50° 


Ward. 


Out-of-doors. 


44-46 

99°-102° 

102 

104 

68° 


46-48 

normal  48th  day 

115 

80 

42°-50° 


It  seems  as  if  in  this  one  case  the  out-of-doors  treatment  had  a 
favorable  effect  on  the  blood  pressure. 

The  following  are  the  results  in  2  cases  of  tuberculosis  running 
high  temperatures,  1  case  of  serofibrinous  pleurisy,  with  moderate 
fever,  and  1  case  of  cardiac  insufficiency  from  chronic  myocarditis. 


Name. 

Age. 

Y. 

31 

M. 

36 

C. 

25     ! 

M. 

44     , 

Disease. 


Acute  pneumonic 

phthisis 
Tuberculous 

pleurisy 
Sero.  fib.  pleurisy 
Chronic  myocarditis 


Average 

Maximum 

systolic 

systolic 

blood 

blood 

pressure 

pressure 

in  warm 

out-of- 

room. 

doors. 

108 

109 

112 

122 

102 

108 

92 

110 

98 

105 

150 

148 

Maximum 
pressure 
attained 


7  hours 
30  minutes 
13  hours 

8  hours 


Time 

Temp. 

of 

out-of- 

exposure. 

doors. 

8  hours 

33°  F. 

8  hours 

13 

7  hours 

33 

8  hours 

10 

8  hours 

34 

8  hours 

25 
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The  fourth  experiment  is  tlio  only  unquestionably  positive  one. 
There  was  no  constant  effect  on  tlic  pulse  in  these  cases. 

Our  attempts  to  influence  the  pulse  or  blood  pressure  being  thus 
without  result  in  practically  all  except  one  of  our  sick  cases,  it 
seemed  worth  while,  in  view  of  Van  Oordt's  experience,  to  see 
whether  a  greater  exposure  of  our  patients  would  have  any  positive 
effects.  Accordingly,  comparisons  were  made  between  the  patient's 
condition  when  out-of-doors  and  warmly  covered  and  when  out-of- 
doors  and  covered  with  only  a  sheet.  The  time  of  exposure  varied 
between  thirty  and  thirty-five  minutes.  Cases  with  moderately 
high  fever  were  selected,  and  as  soon  as  the  patient  complained  of 
feeling  chilly  the  experiment  was  stopped. 

The  following  table  shows  our  results: 


Average 

Temp. 

Max. 

blood 

immed- 

blood 

Temp. 

Difference 

Temp. 

Name. 

Diagnosis. 

pressure 

iately 

pressure 

after 

in 

of 

before 

before 

during 

exposure. 

pulse. 

air. 

exposure. 

exposure. 
103.0° 

exposure. 

S. 

Pneumonia 

108 

134 

102.0° 

None 

38°  F. 

G. 

Pneumonia 

109 

103.0 

108 

101.8 

96-92 

38 

Y. 

Acute  pneumonic 

138 

102.8 

142 

102,0 

110-108 

38 

plithisis 

110 
118 

103.2 

110 
120 

102.0 

104-102 

20 
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Chart  3. — Effect  upon  the  blood  pressure  of  a  patient  with  pneumonia  and  delirium  tremens 
when  out-of-doors  and  covered  and  when  only  covered  with  a  sheet. 

The  pulse  was  slowed  and  the  temperature  lowered  in  four  experi- 
ments.   The  blood  pressure  was  not  markedly  affected  except  in  1 
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case,  a  chart  of  which  is  ^iven  above.  The  patient  was  suffering 
from  pneumonia  and  dehrium  tremens,  but  was  quiet  for  some  hours 
at  the  time  of  the  experiment. 

The  summary  of  our  results  in  the  cold-air  treatment  of  various 
infections  shows  that  of  IG  experiments  carried  out  on  12  patients 
but  2  were  positive,  judging  from  the  time  of  onset  and  degree  of 
the  rise  in  blood  pressure.  The  heart  was  slowed  in  4  of  the  experi- 
ments, in  Avhich  the  patient  was  covered  with  only  a  sheet.  No 
sweeping  conclusions  can  be  drawn  from  an  experience  with  so  few 
cases,  but  the  generally  negative  results  make  it  seem  improbable 
that  the  therapeutic  value  of  cold  air  in  diseases  of  adults  is  due  to 
any  dynamic  effect  on  the  circulation.  That  cold  fresh  air  is  of  the 
utmost  value  in  the  treatment  of  infectious  diseases  is  unquestion- 
able, but  its  modus  operandi  must  be  sought  in  other  directions. 

Conclusions.  1.  A  slight  rise  of  systolic  blood  pressure  is  pro- 
duced in  normal  adults  by  exposure  of  the  face  to  cold  air.  This 
rise  persists  for  a  varying  length  of  time,  and  is  often  succeeded  by  a 
fall  to  the  initial  level,  although  the  exposure  be  continued. 

2.  In  16  experiments  carried  out  on  12  adults  suffering  from 
different  infections  the  systolic  blood  pressure  was  increased  de- 
cidedly but  twice,  as  a  result  of  exposing  the  patients  to  cold  air. 


LEUKOCYTE    AND    DIFFERENTIAL    COUNTS    IN    WARD    AND 
OPEN    AIR    TREATMENT. 

By  T.  G.  Orr,  M.D., 

HOUSE    PHYSICIAN,    NEW    YORK    HOSPITAL    (HOUSE    OF    RELIEF). 

Few  observations  have  been  made  comparing  the  leukocyte 
counts  of  patients  in  the  usual  hospital  ward  with  counts  made  in 
the  open  air.  Cabot^  states  that  prolonged  cold  bathing  decreases 
the  number  of  wdiite  cells  in  the  peripheral  circulation  and  dry  cold 
does  the  same.  Lenkei-  found  that  cold-air  baths  caused  a  rise  in 
leukocytes  in  a  majority  of  cases,  amounting  to  as  much  as  9.8  per 
cent.  Van  Oordt^  has  carried  out  some  very  complete  experiments 
along  this  line.  He  exposed  naked  persons  to  an  average  tempera- 
ture of  7°  C,  making  leukocyte  counts  immediately  before  and  at 
varying  lengths  of  time  after  exposure.  His  conclusions  were  that 
cold  air  causes  a  leukocytosis  in  the  skin  capillaries  which  is  pro- 
duced by  thermotaxis,  and  that  this  leukocytosis  continues  as  long 
as  the  naked  body  is  exposed  to  the  cold  air.    Upon  rewarming  the 

'  Clinical  Examination  of  the  Blood,  p.  1S9. 

'  Pester  Med.  Chir.  Presse,  May,  1910,  xlvi.  No.  20. 

sZeit.  f.  Diatetische  u.  phy.sikal  Therapie,  1905-6,  ix,  338. 
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skin  there  is  a  gradual  decrease  in  the  leukocytes  until  the  end  of 
an  hour,  when  the  change  ceases,  leaving,  however,  an  absolute 
increase  in  the  number  of  leukocytes. 

Our  object  was  not  to  determine  if  there  was  any  transient 
change  in  the  leukocyte  or  differential  counts  when  patients  were 
moved  into  the  open  air,  but  to  learn  if  there  was  any  constant 
difference  between  the  counts  in  the  ward  and  those  out-of-doors 
in  the  regular  routine  treatment  of  bed  patients. 

We  have  made  total  leukocyte  and  differential  counts  upon 
patients  at  times  varying  from  one  hour  to  three  or  four  days  after 
moving  the  patients  from  the  ward  into  the  open  air,  or  from  open 
air  into  ward.  The  time  allowed  to  elapse  between  the  counts 
depended  upon  the  nature  of  the  case.  In  cases  that  were  apt  to 
have  marked  changes  in  the  number  of  white  cells,  the  counts  were 
made  with  only  a  few  hours  intervening,  and  those  in  which  there 
was  little  change  clinically,  counts  were  made  at  longer  intervals. 
In  the  open  air  only  the  face  of  the  patient  was  exposed.  All  but 
3  of  our  patients  were  kept  constantly  in  bed  during  the  experi- 
ments. To  avoid  digestion  leukocytosis  nearly  all  of  the  counts 
were  made  from  three  to  five  hours  after  a  meal.  Digestion  leuko- 
cytosis, however,  is  hardly  to  be  considered  in  the  febrile  cases, 
because  of  their  comparatively  low  proteid  diet.  In  the  latter  cases 
the  counts  were  made  at  the  height  of  the  disease,  and  crises  or 
sudden  changes  in  the  intensity  of  the  infections  were  avoided. 
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Fig.  1.— Leukocyte  chart  of  febrile  case. 


Fig.  2. — Leukocyte  chart  of  afebrile  case. 


In  making  the  differential  counts,  attention  was  given  only  to  the 
percentage  of  polymorphonuclears,  they  being  the  cells  of  chief 
interest  in  a  majority  of  acute  infections. 
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The  method  of  charting  the  counts  is  shown  in  the  accompanying 
leukocyte  chart  (Figs.  1  and  2).  This  chart  was  suggested  to  us 
by  the  charts  used  by  Gibson^  and  Hewitt^  in  their  papers  on  the 
leukocyte  and  differential  counts  in  acute  surgical  diseases.  Ten 
thousand  leukocytes  and  75  per  cent,  polymorphonuclears  are 
considered  the  ui)per  limits  of  normal,  and  are  placed  on  the  same 
normal  line  in  the  chart. 

Observations  were  made  upon  10  afebrile  and  8  febrile  patients. 
The  accompanying  table  shows  the  results  obtained. 


Disease. 


Afebrile  Patients. 

Tenotomy  (postoperative)   . 
Entamebic  dysentery  (convales- 
cent)        

Syphilis  of  liver 

Chronic  cardiac  valvular  disease 
Pharyngitis  (convalescent)  . 
Constipation  . 
Hernia  (postoperative) 
Hernia  (postoperative) 
Hernia  (postoperative) 
Malaria  (convalescent) 

Febrile  Patients. 

Lobar  pneumonia  .... 
Lobar  pneumonia  .... 
Lobar  pneumonia  .... 
Lobar  pneumonia  .... 
Serofibrinous  pleurisy 
Chronic  pulmonary  tuberculosis 
Chronic  bronchitis  .... 
Acute  bronchitis        .... 


Ward. 


68° 

68° 
68° 
68° 
68° 
68° 
68° 
68° 
68° 
68° 


68° 
68° 
68° 
68° 
68° 
68° 


98.4 
98.5 
98.6 
98.6 
98.6 
98.2 
98.4 
99.0 
98.6 


104.1 
102.3 
103.1 
103.5 
100.5 
102.2 
100.0 
101.5 


Open  air. 


8,500  49.3 


25° 


8,166  71, 
9,377  82 
6,750  54 , 
9,000  63 
7,500  71 
8,750  60. 
7,000  71 
12,166,68. 
9,000  50 . 


3  32° 
2  36° 

5  34° 

0  47° 
0  41° 
0  40° 
0  30° 

6  32° 
5  52° 


11,33393.6  37° 

10,500  89.5  28° 

27,500  90.0  39° 

16,250  89.5  24° 

8,333  77.3  33° 

8,600  78.2  27° 

15,377  83.5  35° 

19,166:84.0  19° 


og 


M  in 


lis 

OS  d  eg 


166  48.6  +  7.8—1.4 


750175.0 
333  84.3 
166  58.6  + 
250  61.5  + 
666  67 . 3  +  2.2 
000  57.5  +  2.8 
000  72.0—14.2 
666,68.6—  4.1 
000  47.0—11.1 


17.3+5.2 

0.4  +2.5 

6.1  +7.5 

2.7—2.4 

—5.2 

^.1 

+  1.4 


-6.9 


11,833  94.6  +  4.4+1.0 
10,375  89.5—  1.2 
27,166  89.6—  1.2—0.4 
14.833  90.6—  8.7  +1.2 
7,500  74.5—  9.9—3.6 
8,200  75.0—  4.6—4.1 
12,777  83.5—16.8, 
19,833  87.0  +  3.4+3.5 


Of  the  afebrile  patients,  there  were  5  who  showed  an  increase 
and  5  a  decrease  in  total  leukocytes,  4  an  increase,  1  no  change,  and 
5  a  decrease  in  the  polymorphonuclear  counts.  The  total  leuko- 
cytes of  2  of  the  8  patients  with  fever  were  increased  and  6  de- 
creased in  the  open  air.  The  polymorphonuclear  percentages  were 
increased  in  3  cases,  they  were  unchanged  in  2  and  decreased  in  3 
cases. 

Conclusions.  1.  There  is  no  constant  change  in  the  total 
leukocyte  or  polymorphonuclear  counts  in  afebrile  patients  when 


*  Annals  of  Surgery,  April  1906,  xliv,  485. 
5  Ibid.,  December  1911,  liv,  721. 
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treated  in  the  open  air  with  only  the  face  exposed  as  compared  with 
counts  in  the  ward. 

2.  In  the  majority  of  patients  with  fever  and  leukocytosis  there 
is  a  small  percentage  decrease  in  the  total  leukocytes  when  treated 
in  the  open  air  witii  only  the  face  exposed  as  compared  with  the 
count  when  treated  in  the  ward.  Under  like  conditions  there  is  no 
constant  change  in  the  polymorphonuclear  counts. 

These  experiments  were  carried  out  at  the  House  of  Relief  in  the 
service  of  Dr.  T.  B.  Barringer,  to  whom  I  am  much  indebted  for 
advice  and  assistance  in  the  preparation  of  this  paper. 


FATAL  PNEUMOTHORAX  FOLLOWING  EXPLORATORY 
PUNCTURE.! 

By  Hughes  Dayton,  M.D., 

ASSOCIATE    ATTBNDINU    PHYSICIAN,    NEW    TOUK    HOSPITAL. 

In  a  paper  on  Accidents  and  Deaths  from  Exploratory  Puncture  of 
the  Pleura,^  the  statement  was  made  that  the  importance  of  pneumo- 
thorax after  exploratory  puncture  depended  upon  the  condition 
of  the  patient  at  the  time  of  its  occurrence  and  upon  the  physical 
state  of  the  perforated  lung,  which  might  permit  contraction  of  the 
puncture  or  favor  extreme  or  progressive  pneumothorax.  This  was 
based  entirely  upon  a  study  of  cases  in  the  literature  as  no  instances 
of  this  accident  were  found  in  the  records  o^'  the  New  York  Hospital 
during  the  twelve  and  a  half  years  under  consideration.  Since 
then  2  fatal  cases  of  this  character  have  forced  the  conclusion  that 
the  physical  state  of  the  opposite  lung  may  be  of  even  greater 
importance. 

Case  No.  175,67(),  a  widow,  aged  fifty-eight  years,  was  admitted 
to  New^  York  Hospital  on  February  7,  1912,  complaining  of  pain  in 
the  chest  and  cough.  The  only  significant  portion  of  her  previous 
history  was  that  of  chronic  cough  for  many  years.  In  February, 
1911,  she  was  treated  in  the  New  York  Hospital  for  an  attack  wdiich 
was  diagnosticated  as  pneumonia  and  resembled  it  in  history,  blood 
findings,  and  course,  though  the  sputum  was  never  blood-tinged. 
Cough  continued  until  the  present  illness.  About  December  29, 
1911,  she  had  cough,  chills,  and  fever  every  night,  moderat-j  sputum, 
never  blood-tinged,  and  pain  in  both  chests  increased  by  coughing. 
Since  January  4  she  had  been  confined  to  bed  and  had  lost  consider- 
able weight.  On  February  7,  examination  showed  emaciation. 
Over  both  lungs  there  were  slightly  woody  resonance,  high-pitched 

'  Read  before  the  New  York  Academy  of  Medicine,  Section  on  Medicine,  May  21,  1912 
2  Surg.,  Gyn.,  and  Obstet.,  1911,  xiii,  607. 
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voice,  and  occasional  sibilant  and  subcrepitant  rales.  Posteriorly, 
over  the  left  base,  where  signs  of  consolidation  had  been  present  a 
year  before,  were  impaired  resonance  and  diminished  breathing. 
The  sputnm  was  scanty,  thick,  mucopurulent.  Six  specimens  were 
negative  for  tubercle  bacilli.  The  temperature  usually  ranged 
between  98°  F.  and  101°  F.  or  less  each  day,  with  respirations  at 
first  36  to  40,  later  22  to  26,  and  pulse  92  to  104.  The  urine  was  that 
of  chronic  interstitial  nephritis.  The  leukocytes  numbered  about 
10,000,  of  which  about  70  per  cent,  were  polymorphonuclears.  On 
P'ebruary  22  the  left  chest  posteriorly  from  the  seventh  rib  to  the 
base  and  extending  out  four  inches  from  the  median  line  showed 
dulness  and  many  subcrepitant  rales;  over  the  upper  part  of  this 
area  were  bronchial  breathing,  voice,  and  whisper. 

Two  days  later  I  noted  in  the  seventh  and  eighth  spaces,  about 
two  to  two  and  a  half  inches  from  the  median  line,  a  small  area 
over  which  cavernous  breathing  and  whisper  were  heard  only  after 
productive  cough.  After  unproductive  cough  there  were  heard 
coarse,  almost  musical  moist  rales.  Within  a  few  minutes  after 
coughing  the  signs  suggestive  of  a  cavity  would  disappear  com- 
pletely excepting  occasional  rales.  Below  the  above  area  were 
dulness,  diminished  breath  and  voice  sounds  to  the  base  of  the 
lung.  The  patient's  general  condition  improved  and  she  was 
allowed  to  sit  up.  On  the  morning  of  March  5,  she  did  not  feel  well 
and  had  some  dyspnea.  At  8  a.m.  the  temperature  was  102°; 
respiration,  24;  pulse,  100.  Physical  signs  were  unchanged.  Aspi- 
ration of  the  right  chest  was  ordered.  Hearing  of  this,  I  reached 
the  ward  just  as  a  needle  had  been  inserted,  at  4.45  p.m.,  in  the 
sixth  right  intercostal  space  just  internal  to  the  vertebral  border  of 
the  scapula.  The  needle  was  carefully  inserted  about  one  inch  and 
nothing  obtained.  The  patient  complained,  immediately  after  its 
withdrawal,  of  intense  pain  at  the  site  of  puncture  and  in  the  front 
of  the  right  chest,  then  showed  severe  and  increasing  dyspnea  and 
cyanosis.  Signs  of  subcutaneous  emphysema  appeared  over  an 
area  three  or  four  inches  in  diameter  around  the  site  of  puncture. 
Over  the  entire  right  chest  were  dull  tympany  and  very  distant 
breath  sounds.  The  right  border  of  cardiac  dulness  was  displaced 
from  the  right  to  the  left  sternal  margin.  A  diffuse  apex-beat  was 
indistinctly  felt  in  the  fifth  space  13  cm.  out.  At  4.55  p.m.,  systolic 
blood  pressure  was  90,  pulse  108,  feeble  and  irregular  in  frequency. 
Magendie's  solution,  caffeine  sodiosalicylate,  and  adrenalin  were 
administered,  but  the  patient  became  more  cyanotic  and  was 
unconscious  by  5  p.m.,  when  blood  pressure  was  only  60,  pulse  120. 
The  note  over  the  right  chest  gradually  became  more  dull  and  lost 
its  tympanitic  quality.  Through  a  needle  inserted  in  the  third 
right  interspace  in  the  midclavicular  line  air  was  expressed  during 
expiration,  apparently  not  under  good  pressure.  Death  occurred 
at  about  5.10. 
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Aiito]>sy  by  Dr.  11.  (i.  Stilliiian  showed  the  (nai)hraj;m  exiendiiij:^ 
t(i  the  iiltli  interspace  on  the  right  side  and  to  tiie  fourth  on  the  left. 
The  ri^ht  liniu'  seemed  eolhinsed  in  part  and  the  heart  was  disj)hieed 
to  tlie  k'ft.  The  rii;ht  pUniral  eavity  was  dr.\-  and  was  filled  over  the 
aj^ex  of  the  np])er  lobe  of  the  lung  with  dense  fibrous  adhesions. 
The  pinicturc  wound  in  the  sixth  right  intercostal  space,  5  cm.  from 
the  median  line,  occupied  a  ])osition  where  the  pleura  was  free  from 
adhesions  and  corresponding  to  the  apex  of  the  lower  lobe.  The 
right  ui)iier  lobe  was  somewhat  lacerated  by  its  removal  but  other- 
wise appeared  normal.  The  surface  of  the  lower  lobe  was  smooth, 
glistening,  and  grayish-pink.  No  evidence  of  a  puncture  of  the 
lung  was  foiuul.  A  few  encapsulated  fibrous  nodules  were  scattered 
through  this  entire  lung.  Two  or  three  of  these  were  calcareous. 
The  left  pleural  cavity  was  entirely  obliterated  by  firm  adhesions. 
The  left  lung  on  section  presented  a  dark-red  surface  from  which 
on  pressure  a  moderate  amount  of  red,  frothy  fluid  exuded.  Along 
the  posterior  border  of  the  lower  lobe  was  an  area  of  indurated 
tissue,  about  4  by  9  cm.,  in  which  could  be  seen  a  multilocular 
cavity  occupying  almost  all  of  this  portion  of  the  lung.  The  lining 
of  this  cavity  was  smooth.  Opening  into  it  were  two  or  more  dilated 
bronchioles.  The  bronchial  mucous  membrane  was  deeply  injected 
and  covered  with  mucopus.  The  walls  of  the  bronchi  appeared  to 
contain  an  excessive  amount  of  cartilage  which  in  many  places 
exhibited  calcareous  infiltration.  Besides  these  signs  of  adhesive 
pleurisy  at  the  right  apex  and  right  pneumothorax,  with  chronic 
pleurisy  and  chronic  fibroid  phthisis  with  cavity  formation  in  the 
left  lung,  other  lesions  included  those  of  chronic  interstitial  neph- 
ritis, chronic  interstitial  splenitis,  perihepatitis,  fibrous  goitre,  and 
a  calcified  uterine  fibroma. 

Of  the  possible  causes  of  pneumothorax,  entrance  of  air  through 
the  needle  can  be  positively  excluded,  as  the  needle  was  attached, 
before  introduction,  to  a  Council  vacuum  bottle  with  active  suction. 
That  air  could  not  have  entered  subsequently  through  the  puncture 
wound  in  the  chest-wall  was  shown  by  the  presence  of  a  drop  of 
blood  over  the  wound  until  it  was  closed  with  collodion.  That  it 
was  not  the  result  of  laceration  of  the  adherent  right  apex  was 
shown  by  the  absence  of  signs  of  antemortem  hemorrhage  in  any  of 
the  lacerations  produced  during  removal  of  the  lung  at  autopsy. 
Although  no  puncture  hole  could  be  found  in  the  lung,  the  occur- 
rence of  a  small  perforation  by  the  needle  seems  proved  by  exclu- 
sion. Operation  ui)on  the  chest  would  have  been  ineffective  because 
the  asphyxia  was  due  to  the  collapse  of  the  only  serviceable  lung. 

The  chief  object  in  reporting  this  case  is  to  emphasize  the  state- 
ment made  in  my  previous  paper*  that  the  greatest  danger  exists 
in  puncturing  cases  in  which  chronic  infianunatory  processes  are 

'  Loc  cit. 
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present.  That  assertion  was  made  with  reference  to  the  danger  of 
causing  hemorrhage  or  pleural  reflexes  when  puncturing  the  diseased 
lung.  As  regards  the  production  of  pneumothorax,  some  claim  that 
it  is  most  likely  to  occur  when  pleural  adhesions  are  present  or 
consolidation  of  the  lung  jirevents  closure  of  the  ])uncture.  Others 
think  it  occurs  most  often  when  the  ])leura  is  normal  and  the  lung 
diseased,  es])ecially  when  there  is  softening  in  the  lung  near  the 
pleural  surface  but  not  involving  it.  In  the  case  which  I  have 
reported  and  one  to  which  I  shall  refer  briefly,  the  i)unctured  lung 
tissue  was  absolutely  or  practically  normal. 

When  the  patient's  general  condition  is  not  too  poor,  when  the 
perforated  lung  is  in  such  physical  condition  as  to  permit  closure  of 
the  pimcture  and  so  prevent  extreme  and  progressive  pneumothorax; 
and  when  the  opposite  hmg  is  in  good  condition,  unilateral  pneu- 
mothorax may  pass  almost  unobserved.  In  a  patient  (2S  58,  486) 
who  died  in  the  New  York  Hospital  in  1897  of  acute  pancreatitis 
after  his  right  chest  had  been  repeatedly  explored,  the  autopsy 
showed  pneumothorax  of  the  right  pleural  cavity.  The  right  lung 
was  collapsed  and  inflation  under  water  showed  two  small  punctures, 
but  the  lungs  were  otherwise  normal.  In  this  case  there  were  no 
subjective  symptoms  of  pneumothorax. 

A  second  case  of  fatal  pneumothorax  following  exploratory 
puncture  was  a  longshoreman,  aged  thirty-nine  years,  who  was 
admitted  to  the  Medical  Division  (No.  181442)  on  February  29, 
1912,  apparently  suffering  from  lobar  pneumonia  involving  the  right 
lower  lobe.  Fever  continued  and  signs  of  consolidation  of  the  right 
lower  lobe  and  the  apex  of  the  upper  lobe  persisted,  especially  near 
the  spine  of  the  scapula,  where  they  suggested  an  interlobar  empy- 
ema. Two  punctures  near  the  apex  of  the  right  lower  lobe  yielded 
no  fluid.  Signs  of  a  suppurative  process  in  the  left  shoulder  devel- 
oped and  the  patient  was  transferred  to  the  Surgical  Division.  An 
abscess  was  drained  by  an  incision  through  the  deltoid  muscle.  The 
pus  contained  streptococci.  A  septic  temperature  continued;  the 
.T-rays  showed  infiltration  of  much  of  the  right  lung,  and  signs  of 
consolidation  of  the  apex  of  the  right  upper  lobe  became  more 
marked.  A  large  subcutaneous  abscess  appeared  behind  and  below 
the  left  shoulder  and  this  was  incised.  At  about  2.30  p.m  on  April 
12,  a  needle  was  inserted  in  the  upper  portion  of  the  left  chest 
posteriorly  in  search  of  other  collections  of  pus.  A  few  minutes 
after  this  puncture  the  patient  complained  of  a  choking  sensation 
and  became  dyspneic  with  profuse  sweating.  Physical  signs  of 
pneumothorax  developed  in  the  left  chest  and  death  from  asphyxia 
occurred  at  12.10  a.m.  on  April  13. 

Autopsy  by  Dr.  Schultz  showed  universal,  thick,  pleural  adhesions 
over  the  right  hmg  which  was  filled  w^ith  innumerable  tubercles. 
The  apex  of  the  left  lung  contained  many  tubercles  and  the  over- 
lying pleura  was  adherent.    The  rest  of  the  lung  was  collapsed.    The 
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site  of  the  puncture  was  not  found,  but  was  probably  in  or  near  the 
adherent  pleura.  There  was  osteomyelitis  of  the  scapula  and  head 
of  the  lunnerus  involving  the  shoulder  joint.  As  in  the  first  case, 
it  was  the  almost  C()mi)lete  disability  of  the  unwounded  lung  which 
led  to  the  fatal  termination  from  pneumothorax. 

The  point  which  I  would  emphasize  above  all  is  that  the  most 
serious  and  sudden  results  of  the  occurrences  of  pneumothorax  due 
to  exploratory  ])imcture  follow  injury,  not  of  the  diseased,  l)ut  of 
the  efficient  lung,  when,  as  in  two  of  the  cases  reported,  the  diseased 
lung  is  so  incapacitated  by  consolidation  and  adhesions  as  to  be 
incapable  of  adjusting  itself  to  the  unusual  task.  In  the  presence 
of  a  chronic  inflammatory  pulmonary  process  we  are  thus  confronted 
with  a  choice  of  evils.  Puncture  of  the  area  of  chronic  consolidation 
may  result  in  hemorrhage  or  serious  accident  from  pleural  reflexes; 
puncture  of  the  opposite  normal  lung  may  cause  fatal  pneumo- 
thorax. It  is  true  that  puncture  of  a  normal  lung  rarely  causes 
pneumothorax,  but  when  it  does  do  so,  under  such  circumstances 
as  existed  in  the  cases  reported,  it  is  equivalent  to  signing  a  death- 
warrant.  With  these  facts  before  us  the  conclusion  seems  inevitable 
that  in  the  presence  of  probable  chronic  inflammatory  disease  of  the 
lung,  exploratory  puncture  should  be  restricted  to  cases  in  which 
there  are  good  reasons  for  suspecting  the  existence  of  purulent 
exudate  which  would  require  surgical  treatment. 


TUBERCULIN    THERAPY   IN    SURGICAL    TUBERCULOSIS. 
By  Thomas  Wood  Hastings,  M.D., 

PROFESSOR   OF  CLINICAL  PATHOLOGy   IN  THE   COB.N'ELL  CXIVERSITT  MEDICAL  COLLEGE,  NEW  YORK. 

PART   I.      ARTICLES  AND  MONOGRAPHS. 

Koch's  Era.  The  use  of  specific  therapy  in  tuberculosis  began 
with  the  era  established  through  the  discovery  of  Koch's  tuber- 
culin. Koch^  recommended  the  injection  of  old  tuberculin  after 
careful  experimental  work  upon  healthy  and  tuberculous  guinea- 
pigs. 

Among  the  first  to  experiment  upon  the  same  line  were  two 
investigators  in  this  country,  Trudeau-  and  de  Schweinitz,^  both 
of  whom  obtained  results  corroborating  Koch's  experimental  work, 
and  it  is  safe  to  say  that  since  their  time  no  more  important  and 
convincing  experiments  have  been  done  along  the  same  line.  In 
reviewing  the  literature  dealing  with  experimental  active  immuni- 
zation for  tuberculosis,  one  is  impressed  with  the  fact  that  experi- 
mental evidence  in  favor  of  injection  of  tuberculin  is  far  from 
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convincing;  on  the  other  hand,  when  one  studies  the  hterature  of 
tubercuUn  therapy  relating  to  the  treatment  of  patients  afflicted 
with  chronic  and  resisting  forms  of  tuberculosis,  one  is  impressed 
with  the  fact  that  tubercuHn  is  an  extremely  useful  adjunct  to  the 
better  known  methods  of  therapy.  We  have  had  little  experience 
with  pulmonary  tuberculosis,  and  for  a  consideration  of  this  subject 
the  numerous  papers  by  Koch,^  Petruschky,^  Goetsch,^  Mueller/ 
Turban,^  Weicker,^  Spengler,^  Baudach,"  Trudeau/^  Denys/^ 
and  Sahli^^  should  be  consulted.  ]More  recent  papers  by  younger 
observers.  Hammer,"  Hamman  and  Wolman,^^  Hyslop-Thompson,^^ 
Lowenstein,^''  Turton,^^  Bonney,^^  Pottenger,-''  Bandelier,^!  Raw,^^ 
Dluski,^^  record  results  which  are  very  much  in  accord  and  in 
favor  of  the  use  of  tuberculin,  even  in  ambulant  cases  of  pulmonary 
tuberculosis.  Attention  is  particularly  directed  to  the  non-pulmo- 
nary forms  of  tuberculosis — tubercle-bacillus  infections,  which 
involve  other  parts  of  the  body,  and  w4th  rare  exceptions,  not 
involving  the  lungs,  so  far  as  one  may  determine  by  physical 
examination — cases  coming  under  the  term  of  surgical  tuberculosis, 
using  the  term  surgical  in  its  broadest  sense  to  denote  invasions 
of  the  skin,  eye,  ear,  abdominal  organs,  and  bone.  The  literature 
relating  to  tuberculin  therapy  in  surgical  tuberculosis  is  relatively 
scanty,  for  the  surgeons  as  a  rule,  have  been  infrequent  contributors 
to  the  records  on  immunization  and  experimental  therapy.  Much 
of  the  convincing  literature  is  hidden  away  in  the  excellent  mono- 
graphs on  tuberculin  by  Petruschky,^  Kohler,-^  Denys,^-  Birnbaum,^^ 
Beitzke,26  Daels,^^  E.  Klebs,^^  M.  Koch,^^  Orth  and  Rabinowitsch,^" 
Luedke,^^  Sahli,i*  Weicker,^  Bandelier  and  Roepke,^^  Kohler  and 
Lenzmann;^^  and  excellent  reports  of  cases  are  to  be  found  in  articles 
beginning  in  1896  with  that  of  Liebmann^^  and  including  Nathan 
Raw's^^  article  in  1910.  Numerous  articles  which  appeared  during 
these  years  (1896-1910),  will  be  referred  to  under  the  divisions 
relating  to  parts  affected. 

In  the  Lancet  for  September  17,  1910,  p.  885,  there  is  recorded 
a  lengthy  discussion  by  Wright,  Latham,  Hewlett,  Walters,  Warner, 
and  Lawson.  These  observers,  with  Wright,  agree  that  the  proper 
use  of  tuberculin,  in  both  surgical  and  pulmonary  cases,  is  a  great 
step  in  advance  in  therapy.  Latham^*  concludes  that  tuberculin  is 
a  most  potent  remedy,  which  is  most  efficacious  in  non-pulmonary 
forms.  Permanent  cures  for  periods  over  tw'O  years  in  most  des- 
perate cases  were  recorded  by  him,  and  he  does  not  hesitate  to 
give  tuberculin  during  pyrexia  as  high  as  105°  F.  He  quotes 
Ritter,  of  the  Edmundsthal  Heilstaette,  in  Hamburg,  as  having 
used  tuberculin  in  minute  doses  many  years  ago. 

Emery ^*  says  that  its  best  use  is  limited  to  surgical  cases,  with 
numerous  disappointments  and  numerous  successes — and  in  con- 
junction with  other  methods,  tuberculin  has  its  place. 

Walters^^  explains  that  tuberculin  is  likely  to  be  of  service  in 
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two  classes  of  cases:  (1)  Those  in  which  tlie  sHjjlitest  exertion 
causes  excessive  auto-inocuhition  (auto-toxosis),  and  (2)  those  in 
which  exercise  lias  little  immunizing  efVect. 

Nathan  Raw"  has  treated  with  Koch's  tuberculin  (luunanus) 
110  surgical  cases,  including  adenitis,  peritonitis,  arthritis,  lupus, 
meningitis,  pyonephrosis,  cystitis,  and  prostatitis.  In  localized 
forms,  most  of  them  of  bovine  origin,  Koch's  tuberculin  (T.  R.) 
had  excellent  effect;  except  in  those  with  encysted  pus.  In  these 
cases  he  claims  the  danger  of  causing  dissemination  with  resultant 
blood  serum  infection.  If  any  tendency  to  suppuration  appears 
the  glands  must  be  opened,  but  no  extensive  dissection  of  glands 
is  indicated  in  principle  and  sometimes  it  leads  to  generalized 
tuberculosis.  In  peritonitis  tuberculin  has  splendid  effect,  and 
with  operation  and  drainage  many  cases  remained  completely 
cured.  In  genito-urinary  cases  from  ten  to  seventeen  injections 
have  an  excellent  healing  effect,  when  everything  else  has  failed. 
Raw  does  not  separate  "open"  and  "closed"  cases. 

These  more  recent  experiences  coincide  with  and  are  often  more 
enthusiastic  than  the  numerous  reports  from  the  larger  experiences 
of  Petruschky,^  Sahli,^^  Goetsch/  Denys,^-  Calmette/*  Beraneck,^^ 
Rosenbach,^"  and  Trudeau;^^  and  there  is  a  definite  consensus  of 
opinion,  among  those  who  have  studiously  used  tuberculin  for 
many  years,  to  the  effect  that  tuberculin  therapy  is  efficacious, 
and  should  find  a  permanent  place  among  methods  of  treatment. 


PART   II.      THEORY  OF  IMMUNIZATION. 

It  is  interesting  to  refer  to  Koch's  original  theory  of  immunization. 
Koch^  found  by  injecting  healthy  guinea-pigs  with  pure  cultures  of 
tubercle  bacilli  that  after  a  period  of  from  ten  to  fourteen  days 
there  developed  at  the  site  of  the  injection  a  hard  nodule,  and 
that  after  a  certain  longer  period  this  nodule  softened  and  ulcer- 
ated progressively  until  the  animal's  death. 

Experimental  Immunity  in  Guinea-pigs.  Entirely  different 
results  were  obtained  when  a  tuberculous  guinea-pig  was  so  inocu- 
lated. The  most  striking  results  were  obtained  in  animals  which 
survived  infection  from  four  to  six  weeks.  In  such  animals  the 
inoculation  wound  scabbed  over  quickly,  but  no  nodule  formed, 
and  on  the  second  and  third  day  a  peculiar  change  appeared  at 
the  site  of  injection,  which  consisted  in  a  hardness  and  a  dark 
discoloration  spreading  about  the  site  for  from  1  millimeter  to  1 
centimeter. 

On  the  fourth  day  the  skin  had  become  necrotic  and  sloughed 
off  and  there  remained  a  flat  ulceration,  which  generally  healed 
quickly  and  permanently,  without  infiltration.  The  guinea-pig 
infected  with  tuberculosis  had,  through  the  first  injection,  obtained 
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such  a  degree  of  immunity  that  the  second  injection  did  not  take 
hold. 

Use  of  Killed  Cultures.  Koch  found  further  that  the  killed 
pure  cultures  of  tubercule  bacilli,  triturated  in  water,  when  injected 
in  large  quantities  into  healthy  guinea-pigs  produced  only  suppura- 
tion; and  that,  on  the  other  hand,  in  tuberculous  guinea-pigs 
small  quantities  of  the  suspended  culture  caused  death  within  a 
short  while.  By  methodically  repeated  use  of  higher  dilutions  it 
was  possible  to  preserve  the  life  of  the  animal  and  to  bring  about 
a  marked  improvement. 

Absorbable  and  Non-absorbable  Products.  It  was  shown 
that  there  was  no  resorption  at  the  site  of  the  injection  and  that 
the  suspension  remained  in  the  tissue  and  aroused  suppuration. 
The  healing  substance  must  therefore  have  been  thrown  out  from 
the  bodies  of  the  tubercle  l)acilli,  while  the  substance  which  pro- 
duced suppuration  remained  behind  or  was  very  slowly  dissolved.^ 
Efforts  to  extract  the  healing  substance  from  the  bacilli  led  Koch 
to  the  discovery  of  tuberculin. 

Today  we  know  that  the  substance  from  the  bacilli,  acting  as 
antigen,  arouses  the  body  tissues  to  the  production  of  heahng 
substances.  Koch  thought  the  healing  reaction  due  to  a  specific 
effect  upon  the  tuberculous  tissue  (bactericidal  immunity)  resulting 
in  necrosis  and  healing,  and  was  to  be  obtained  by  rapidly  increasing 
the  dose.  Today  we  know  that  from  the  tuberculin  injections,  in 
addition  to  a  local  effect  upon  the  focus  of  infection,  there  is  also 
immunization  against  bacterial  poison  dependent  upon  bacterio- 
lytic processes  which  free  endotoxins  or  endoproteins  and  upon 
phagocytosis;  and  that  immunity  is  best  obtained  by  inoculation 
of  small  doses  slowly  increased  over  a  long  period  of  time. 

Types  of  Immunity  after  Tuberculin  Injections.  According 
to  the  knowledge  relating  to  immunization  which  has  accumulated 
since  Koch's  time,  one  must  consider  two  types  of  artificially 
acquired  active  immunity:  (1)  Antitoxic;  (2)  antibacterial,  a, 
bactericidal;  h,  bacteriolytic  (resulting  in  ant-endotoxic,  or  ant- 
endoprotein  immunity);  c,  phagocytic,  (1)  bacteriotropic,  (2) 
opsonic. 

Immune  Bodies  in  Immune  Blood.  One  may  conclude  with 
Spengler,^^  that  immune  bodies  of  immune  blood  in  tuberculosis 
may  be  agglutinin,  precipitin,  opsonin,  chiefly  lysin,  and  antitoxin 
(ant-endotoxin) ,  but  ojie  cannot  agree  with  him  in  regard  to  the 
mechanism  of  their  formation. 

The  theory  that  the  action  of  tuberculin  is  partly  antitoxic 
(Bandilier  and  Roepke-^),  is  untenable,  since  the  production  of 
soluble  toxins  by  the  healthy  bacillus  has  never  been  proved, 
and  the  isolation  of  endotoxin  has  not  been  accomplished;  and 
further,  the  work  of  Koch,i  INIaragliano,^-  and  Wassermann  and 
Brueck*^   particularly,   has   proved  that   immune   bodies   can  be 
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recovered  in  the  tuberculous  focus  and  also  in  the  blood  of  man 
after  the  tuberculin  injections. 

IsoPATiiic  Immunity.  Isopathic  immunity  has  been  suggested 
by  but  few  experimenters,  among  them  von  Behring,"  and  more 
recently  Webb/*  who  suggested  and  tried  the  injection  of  living 
bacilli,  beginning  with  a  single  bacillus,  which  was  carefully  obtained 
by  a  particularly  delicate  technique. 

Immunization  with  Killed  Bacilli.  Most  methods  of  immuni- 
zation have  been  based  upon  injection  of  dead  bacilli,  and  it  should 
be  recalled  that  Koch  obtained  his  best  results  by  the  injection 
of  bacilli  killed  by  heat;  and  that  Bordet  and  Gengou/^  and 
Dembinski^^  obtained  markedly  different  results  between  the  use 
of  living  and  dead  bacilli,  in  favor  of  dead  bacilli. 

Trudeau,^*  in  1907,  discussed  antitoxic,  antibacterial,  and  iso- 
pathic immunity,  and  inclined  toward  the  belief  in  antitoxic  and 
antibacterial  immunity  in  tuberculosis;  and  in  1909,  accepted  the 
antitoxic  theory  of  immunization  as  particularly  appropriate  for 
tuberculosis;  and  one  will  find  today  that  most  investigators  who 
are  familiar  with  tuberculin  immunization  believe  in  the  antitoxic 
— not  in  the  sense  of  diptheria  antitoxin — and  the  antibacterial 
theories,  when  considering  the  substances  which  should  be  used 
for  injection.*  This  may  not  seem  clear,  but  the  day  has  come 
when  one  must  consider  the  possibility  of  separating  products 
which  are  particularly  poisonous  to  the  human  organism  and 
without  a  marked  curative  effect,  from  other  substances  which 
are  less  poisonous  and  which  have  a  greater  curative  power.  The 
latter  substance  or  substances  should  be  relatively  greater  than 
the  former  substance  or  substances  in  any  preparation,  such  as 
tuberculin,  which  is  injected  for  therapy.  In  1901  Bordet  and 
Gengou^^  described  the  complement  absorption  method  for  the 
detection  of  specific  amboceptors.  In  1903'*^  they  reported  the 
experimental  production  of  such  specific  amboceptors  in  guinea- 
pigs  injected  with  living  avian  cultures  and  with  heated  or  killed 
human  cultures.  Dembinski*^  (1904)  concluded  that  production 
of  amboceptor  against  the  tubercle  bacillus  depended  upon  the 
type  of  bacillus  used  (human,  avian,  bovine),  and  in  1906,  Dem- 
binski's  idea  was  disproved  by  Gengou,  who  found  that  avian  bacilli 
killed  by  heating  at  65°  C.  for  one-half  hour  or  at  100°  C.  for  five 
minutes  produced  amboceptor  against  the  various  mammalian 
tubercle  bacilli,  and  that  the  variation  in  the  amboceptor  produc- 
tion depended  upon  the  animal,  in  that  it  was  less  marked  in  rabbits 
than  in  guinea-pigs.  Gengou,  likewise,  found  that  injection  of  one 
type  of  the  acid-fast  bacilli,  saprophytic  or  pathogenic,  would  give 

*  The  reaction  for  good  or  bad  ia  supposed  today  to  be  due  to  the  action  of  a  tuberculo- 
protein  upon  hypersensitive  tissues.  For  the  relation  of  hypersensitivenesa  (anaphylaxis)  to 
tuberculin  in  immunity  to  tubeiculosis,  refer  to  Wolff-Eisner,"  and  Trudcau,  Baldwin,  and 
Krause.M 
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amboceptors  against  nearly  all  the  other  mammalian  tubercle  bacilli, 
and  he  recalled  the  fact  that  Klemperer  had  obtained  the  same 
results  in  his  earlier  experiments  upon  guinea-pigs.  The  applica- 
tion of  results  of  the  experiments  of  Bordet,  Gengou,  and  Dembinski 
to  the  study  of  tubercle  bacillus  infections,  with  or  without  tuber- 
culin injections,  was  first  made  by  Wassermann  and  Brueck,'*' 
who  concluded  that  the  specific  reaction  in  infectious  disease  is 
due  to  the  fact  that  the  focus  reacts  to  the  metabolic  (stoffwechsel) 
products  of  its  specific  antigen,  in  such  small  quantities  that  no 
marked  effect  is  noted  on  an  organism  free  from  this  infection. 
This  was  first  shown  for  tuberculin,  and  diagnostic  and  therapeutic 
procedures  are  based  on  this  specificity.  The  local  (in  the  diseased 
tissue)  reaction  is  far  more  impressive  than  the  general  reaction, 
with  rise  of  temperature. 

Experimental  Studies  on  the  Working  of  Tubercle  Bacilli 
Preparations  in  Tuberculous  Organisms.  Anatomico-patho- 
logical changes  in  the  diseased  tissue  with  specific  reaction  have 
been  much  studied.  In  resume:  Under  injection  of  tubercle- 
bacillus  preparations,  in  tuberculous  foci  there  are  signs  of  a  flood- 
ing with  body  fluids  and  an  infiltration  with  the  ameboid  cells  of 
the  blood;  consequently  a  softening  and  dissolution  of  the  tissue. 

Just  as  old  as  the  studies  on  the  tissue  are  the  investigations 
for  an  explanation  of  the  reaction  in  the  diseased  tissues.  There 
are  many  theories.  According  to  Rappoport^"  the  tuberculous 
organism  in  the  sense  of  von  Behring  is  toxine-hypersensitive. 

Additions-theorie.  Babes'^''  believes  that  in  tuberculous 
foci  tuberculin  already  exists,  and  that  the  tuberculin  injected 
results  in  summation.  Ehrlich's^"  theory,  in  explanation  of  the 
local  reaction  assumes  that  the  focus,  as  a  bulb,  is  surrounded  by 
many  cell  layers.  The  innermost  layer  is  saturated  with  tubercle 
bacillus  products  (tuberculin),  the  middle  layers  are  injured  through 
the  products,  and  the  outer  layer  is  completely  uninfluenced  and 
sound.  Injected  tuberculin  acts  neither  on  the  inner  saturated, 
nor  on  the  outer  healthy,  but  on  the  middle  already  damaged  cell 
layer.  Why  the  tuberculous  focus  attracts  to  itself  minimal  quan- 
tities of  a  certain  tubercle  bacillus  preparation  in  the  blood  stream, 
and  how  the  entrance  of  tuberculin  into  the  focus  is  followed  by 
softening  and  destruction  of  tissue,  are  questions  which  Wasser- 
mann and  Brueck  attempted  to  answer. 

Immune  Body  in  Patients  and  Animals  not  Injected  with 
Tuberculin.  They  reasoned,  since  lupus  cases  react  to  from 
tV  up  to  1  milligram  and  the  average  blood  mass  is  5  kilos  (  =  5000 
c.c),  that  if  1  milligram  be  injected  the  dilution  in  the  blood  is 
1  to  5,000,000.  Such  an  amount  injected  into  a  lupus  focus 
produces  no  local  reaction.  So  the  entire  tuberculin  mass  by 
some  substance  in  the  focus  is  drawn  out  from  the  circulating 
blood  and  then  concentrated  on  the  focus.     So  there  must  be  a 
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luii)t(){)lu»re  i^ruup  (an  aiitituherculin)  fur  the  injected  tnhereulin, 
in  the  focus.  And  one  must  prove  in  the  tuberculous  focus:  (1) 
Tresence  of  the  tuberculin-like  substance  in  solution,  and  (2) 
reaction  products  and  antibodies  for  these  substances  (antitul)er- 
culin).  They  employed  the  Bordet-Gengou  complement-fixation 
method.  Rabbit-sheep  amboceptor  and  guinea-pig  complement 
were  used. 

Antituberculin  in  Organ  Extracts.  Organs  or  tuberculous 
portions  were  rubbed  in  a  mortar  with  0.8  per  cent,  salt  solution 
and  0.5  per  cent,  carbolic  (1  gram  of  organ  to  5  c.c),  shaken  twenty- 
four  hours  at  room  temperature  and  centrifugated.  Certain  quan- 
tities of  the  clear  extract  with  decreasing  amounts  of  tuberculin 
(A.  T.  and  B.  E.)  and  tV  c.c.  of  pure  guinea-pig  complement  were 
kept  at  37°  C.  for  one  hour.  Then  hemolytic  unit  was  added  and 
kept  for  from  one  to  two  hours  at  37°  C.  and,  later,  over  night  on 
ice.  Inhibition  in  certain  tubes  proved  the  presence  of  antituber- 
culin in  tuberculous  organ  extracts  of  human  lung  and  glands,  and 
organs  from  guinea-pigs  and  cattle. 

Antituberculin  in  Blood  Serum.  They  found  also  anti- 
tuberculin  occasionally  in  the  serum  of  guinea-pigs  and  cattle; 
but  in  13  human  cases,  not  handled  specifically,  in  all  stages  of 
lung  tuberculosis  there  w^as  no  trace  of  antituberculin  in  blood 
serum.  Antituberculin  in  the  organs  requires  the  presence  of 
tuberculin.  To  prove  this,  they  replaced  the  tuberculin  with  a 
good  agglutinating  serum  (from  Hoechst)  and  found  tuberculin  in 
tuberculous  organ  extract,  human  and  mammalian,  but  not  in 
serum  of  man,  guinea-pig,  or  cattle.  That  the  two,  tuberculin 
and  antituberculin  coexist,  may  in  this  instance  be  so. 

Immune  Bodies  in  Patients  or  Animals,  or  Animals  Treated 
WITH  Tubercle  Bacillus  Preparations.  Antituberculin  was 
found  (1)  in  serum  of  men  injected  with  tuberculin,  after  three 
doses  of  1,  5,  and  10  milligrams  of  A.  T.  No  reaction  occurred  to 
A.  T.  and  B.  E.  Before  injections,  B.  E.  and  A.  T.  were  not  active 
specifically  in  all  cases.  No  antituberculin  was  found  (2)  in  normal 
cases  injected  with  tuberculin.  Thus  we  are  concerned  with  not 
simple  toxic  substances,  but  body  substances  of  the  bacillus  type. 
One  must  not  conclude  that  these  tuberculin  amboceptors  are 
identical  with  amboceptors  against  the  tubercle  bacillus. 

Febrile  Reaction.  The  febrile  reaction  depends  upon  two 
factors:  The  first,  since  it  occurs  in  health  following  too  large  a 
dose,  partly  non-specific;  the  second,  as  a  direct  result  of  specific 
working  of  tuberculin  on  the  tuberculous  tissue,  partly  specific 
from  soluble  digested  products  being  absorbed. 

In  injected  cases,  tuberculin  and  antituberculin  combine,  and 
thus  the  focus  is  not  invaded  by  tuberculin  and  there  is  no  marked 
solution  of  tissue  and  no  temperature  reaction,  and  finally,  there 
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is  no  antituberculin  in  the  tuberculous  organs  and,  therefore,  no 
local  reaction  and  no  temperature. 

Wassermann  and  Brueck  conclude  that  the  explanation  of  the 
working  of  tubercle  bacillus  preparations  in  the  tuberculous 
organism  may  be  based  on  the  following:  In  a  large  number  of 
tuberculous  individuals  not  treated  with  specific  therapy,  there 
were  present  in  the  tuberculous  tissues  antibodies  against  the 
tubercle  bacillus  preparations.  The  serum  was  free  from  such 
substances.  When  one  injects  such  an  individual  with  specific 
tuberculin  preparations,  it  is  clear  that  the  power  of  the  prepara- 
tion depends  upon  its  avidity  for  the  antibody.  Since  the  last  has 
its  location  in  the  tuberculous  tissue,  in  like  manner  the  tubercle 
bacillus  preparation  goes  to  the  tuberculous  organs.  The  local 
reactions,  softening,  and  dissolution  of  tissue,  occur  after  union 
of  tubercle  bacillus  preparation  and  antibody,  for  complement 
is  attracted,  and  whenever  amboceptor  and  complement  become 
concentrated,  and  thus  workable  (synergic),  the  pre-existing 
protein  materials  are  dissolved  and  digested. 

Through  union  of  the  tubercle  bacillus  preparations  and  anti- 
body, the  protein-digesting  substance  in  the  blood  (namely,  com- 
plement) is  concentrated  on  the  tuberculous  tissue,  not  alone  in 
the  form  of  free  digesting  substance,  so  far  as  it  comes  from  leuko- 
cytes through  destruction  of  the  last  and  their  solution  in  the 
fluids,  but  also  in  the  form  of  digestive  strength  or  power  which 
exists  in  the  leukocytes,  as  shown  by  the  small  cell  infiltration. 

The  blunting  against  tuberculin  and  the  efficacy  of  its  working 
depend  also  upon  the  rapidity  and  amount  of  invasion  of  blood 
stream  by  antibody.  The  best  condition  for  a  cure  is  that  there 
should  be  antituberculin  in  focal  tissue  and  little  or  merely  a  trace 
in  the  blood.  The  worst  is  that  in  which  there  is  little  antituberculin 
in  tissue  and  more  in  the  blood.  In  healthy  man,  non-tuberculous, 
after  1,  5,  or  10  milligrams  without  reaction  there  was  found  no 
antituberculin  in  serum.    This  is  not  so  for  opsonin. 

The  specific  action  of  tuberculous  tissue  occurs  because  the 
tuberculins,  through  their  antibodies,  are  drawn  to  the  tuber- 
culous tissue,  and  by  this  process  the  tissue-softening  power  of 
the  organism  is  concentrated  in  one  place.  The  blunting  occurs 
because  the  fore-treatment  with  the  tubercle  bacillus  preparations 
produces  antibodies  in  the  blood. 

Marmorek^i  attempted  to  prove  the  presence  of  a  "tuberculous" 
(not  tuberculin)  substance  (toxin?)  in  the  blood  serum  of  tuber- 
culous patients,  by  complement  deviation  tests  with  patients' 
serum  and  antituberculous  sera  from  injected  animals.  This  tuber- 
culous substance  is  a  related  toxin,  and  the  injection  of  tuberculin 
acts  as  an  irritant  upon  the  focus  of  infection,  which  calls  forth 
the  increased  flowing  out  of  toxin  and  thus  the  production  of 
antitoxin  sufficient  for  healing.  May  this  not  be  the  same  as 
liberation  of  endotoxin  or  endoprotein  through  bacteriolysis? 


ItASTlNGS:   TUBERCULIN  TUKKAPV   IX  SURGICAL  TUBERCULOSIS      2.':^ 

Anaphylaxis.  Einery^^  thinks  tlu>  tul)t'r<iilin  reaction  similar 
to  serum  anaphylaxis  of  guinea-pigs,  Tuljereulin  is,  in  itself,  non- 
toxic for  a  normal  animal,  just  as  is  serum.  The  tubercle  bacilli 
possibly  proiluce  it  in  small  amounts,  resulting  in  anaphylaxis 
and  the  wasting  and  fever  may  be  akin  to  the  phenomenon  of 
Artlms — the  reaction  of  a  hypersensitive  animal  to  repeated 
small  doses  of  a  non-toxic  substance.  If  this  is  the  fact,  we  may 
regard  tuberculin  as  the  true  toxin  of  the  disease. 

Emery'^  states,  however,  tliat  the  actual  toxin  and  mode  of 
action  of  the  tubercle  bacillus  tuberculin  are  unknown.  Tuber- 
culin is  not  a  true  toxin,  for  immunized  animals  are  still  susceptible 
to  the  tubercle  bacillus,  and  one  can  prepare  a  serum  antitoxic  for 
tuberculin  without  curative  or  prophylactic  virtues;  and  tuber- 
culosis may  be  afebrile.  The  temperature  of  phthisis  is  mainly 
due  to  secondary  organisms. 

Sahli*2  i^as  used  Koch's  old  and  new  tuberculin,  Denys'  tuber- 
culin, and  chiefly  Beraneck's  tuberculin  and  has  reported  the 
same.  The  curing  process  depends  upon  desensitizing  the  organism 
against  the  chemical  tuberculosis  poison.  It  depends  upon  making 
the  tissues  poison  fast  (mithridatismus)  and  is  best  explained  by 
Maragliano''^  and  Wassermann  and  Brueck,^^  as  an  increase  of 
the  natural  ability  of  the  body. 

Phagocytic  and  Opsonic  Theories.  Metchnikofl^*  years  ago 
proved  that  living  germs  are  taken  up  by  leukocj'tes  and  destroyed, 
and  that  phagocytosis  usually  occurred  in  mild  infections  and  little 
or  none  occurred  in  fatal  infections.  He  considered  this  of  greatest 
importance  in  immunity  and  thought  it  should  cover  the  whole 
field.  Baumgarten"^  and  Sanarelli^*  noted  that  recovery  occurred 
when  little  phagocytosis  was  found.  They  described  bacteriolysis 
in  collodion  bags  placed  in  the  peritoneal  cavity  and,  later,  others 
recognized  the  importance  of  some  substance  acting  on  the  bacteria 
and  enhancing  phagocytosis — this  substance  coming  from  the 
leukocytes. 

Kanthac  and  Hardy,^^  on  frogs,  found  that  eosin  cells  gave  off 
substances  which  acted  upon  the  bacteria  and  hyaline  cells.  When 
they  injected  such  bacteria  in  man,  a  similar  process  occurred  in 
which  the  injurious  substances  came  from  polynuclears,  which  are 
also  phagocytes. 

Metchnikoff^^  later  described  macrocytase  from  macrophages, 
which  digest  cells;  and  microcytase,  from  polynuclears,  which 
acts  against  bacteria. 

Thermostabile  Opsonin  Found.  Wright  was  antedated  by 
Denys  and  Leclef^^  (in  1895),  Mennes  and  Markb'^s  ^nd  Neufeld 
and  Rimpau,^^  who  found  thermostabile  oposonin  for  streptococcus 
and  pneumococcus.  Wright  elaborated  and  described  independently 
the  opsonin,  and  strongly  advocated  the  use  of  vaccines. 

Wrighf^  states  that  no  disease  is  more  truly  a  local  one :     Ini- 
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munity  to  tubercle  bacillus  is  local  rather  than  general.  The 
main  curative  agency  is  due  to  phagocytosis;  but  this  does  not 
necessarily  depend  upon  the  same  mechanism  noted  in  vitro  in 
the  study  of  opsonins. 

The  result  of  tuberculin  injection  is  very  complex,  and  it  is  at 
least  possible  that  the  curative  effect  is  due  to  reaction  in  or  near 
the  lesion — very  small  doses  cause  a  definite  local  reaction  best 
seen  in  tubercles  of  the  iris,  which  are  surrounded  by  a  hyperemic 
zone  after  1  milligram  of  T.  R.  or  B.  E. 

So  far  as  is  known  the  polynuclear  leukocytes  act  only  on  the 
bacilli  in  the  circulating  blood.  Normal  tuberculo-opsonin  is 
completely  thermostabile,  and  the  rise  in  index  with  or  without 
injections  is  due  to  the  same.  Thermostabile  opsonin  is  never 
abundant,  and  not  constant.  Wright,^*  ^^  denies  the  demon- 
stration of  any  lytic  or  cidal  elements  and  little  is  known  of  any 
other  antibody.  No  antitoxin  is  known.  Wassermann  and  others 
have  shown  such  antibodies  in  patients  after  tuberculosis,  but 
their  action  is  unknown. 

Mueller^^  says  that  there  is  no  doubt  of  the  variation  in  opsonin 
and  in  the  phagocytic  index  but  this  is  no  explanation  of  the  immun- 
izing reaction.  Opsonin  does  not  vary  with  bacteriolytic  power, 
but  seems  independent  of  complementary  and  bacteriolytic  sub- 
stances, and  of  agglutinin.  This  was  shown  by  Wright  and 
Bullock^"  and  by  Torrey.^^  Serum  opsonin  is  multiple,  and  varies 
much  with  individual  types  of  bacteria ;  v\dth  any  type,  extremely 
virulent  organisms  are  not  phagocytible,  as  shown  by  Hektoen 
and  Rosenow.^2  The  opsonin  here  referred  to  by  INIueller  is 
bacteriotropin,  or  immunopsonin. 

Normal  Opsonin  in  Contrast  to  Immunopsonin.  He  believes 
that  normal  opsonin  and  bacteriolysin  are  practically  identical,  in 
contrast  to  which  immunopsonin  (or  bacteriotropin)  has  nothing 
to  do  with  bacteriolysin.  Mueller  accepts  Wright's  classification 
of  bacteria,  based  upon  reaction  to  the  various  immune  bodies: 
(1)  Bacteria,  little  affected  by  opsonins  and  bactericidal  substance, 
such  as  cholera  and  typhus.  (2)  Bacteria,  highly  sensitive  to 
opsonin  and  bacteriolytic  substances;  coli  and  dysentery.  (3) 
Bacteria,  highly  sensitive  for  opsonin;  not  so  for  bacteriolytic 
substances ;  Staphylococcus  aureus.  Micrococcus  melitensis,  pneu- 
mococcus,  Bacillus  pestis.  (4)  Bacteria,  not  sensitive  to  opsonin 
or  to  bacteriolytic  substances;  diphtheria  and  xerosis.  He  does 
not  venture  to  place  the  tubercle  bacillus  in  any  one  of  these  classes. 

Allergie  and  Im:munity.  Von  Pirquet's^  "allergic"  refers  to 
the  hyper  sensitiveness  of  all  the  body  tissues,  and  is  primarily  con- 
cerned wdth  the  diagnostic  reactions.  Immunity  remains  the  term 
for  any  instance  of  allergie  in  which  a  useful  hypersensitiveness 
and  increased  resistance  are  attained. 

After  becoming  conversant  with  the  literature,  one  decides  that 
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the  theories  for  artificijil  iinmuiiization  against  tuberculosis  are 
individualistic  in  part,  depending  upon  the  line  of  research  which 
has  engaged  the  attention  of  the  individual  investigator;  and  that 
the  innnunizing  mechanism  follows  the  several  theories  combined. 
This  is  well  presented  by  ^Mueller  in  his  lecture  on  "Infection  and 
Immunity." 

Mueller's  Theory.  Mueller^^  states  that  if  the  infectious 
microorganisms  invade  the  body  tissues  in  any  way  and  find  the 
proper  physical  (osmotic  pressure)  and  chemical  (reaction,  nourish- 
ment) conditions  for  growth,  they  begin  to  multiply.  A  part  of 
these  newly  produced  germs  come  in  contact  with  the  bactericidal 
substances  already  on  hand  in  the  locus  invaded,  and,  by  these 
substances,  are  killed  and  decomposed.  The  body  substances  of 
the  bacilli  thus  freed,  as  well  as  the  secretions  from  them,  lure  the 
leukocytes  from  the  tissues  and  the  blood  which  either  through 
active  secretion  or  through  disintegration,  provide  new  bacterio- 
hostile  substances  for  the  tissue  fluids,  and  so  cause  the  renewed 
killing  of  the  infectious  germs.  A  part  of  the  killed  microorganisms 
are  taken  up  by  phagocytes  and  transported;  but  living  germs,  also, 
having  been  acted  upon  by  opsonin,  can  be  taken  up  by  the  white 
blood  cells  and  either  go  to  their  death  or  multiply,  and  after 
they  have  destroyed  the  host  cells,  go  free  again. 

The  toxins  produced  by  the  living  germs,  as  well  as  those  going 
into  solution  from  the  bacterial  bodies,  call  forth  in  the  neighbor- 
hood of  the  infected  locus  more  or  less  extensive  anatomico-patho- 
logical changes  which,  according  to  the  kind  and  intensity  of  the 
irritant,  show  as  inflammation,  suppuration,  necrosis,  and  tissue 
proliferation. 

With  the  fluid  circulation,  the  toxic  substances  pass  to  the 
distant  organs  and  produce  the  changes  noted  as  intoxication 
signs  (ecto-  or  entotoxosis) .  Meanwhile,  the  combat  goes  forth 
from  the  locus  of  infection.  Each  succeeding  generation  of  micro- 
organisms is  more  virulent. 

On  the  other  hand,  the  defensive  reaction  can  persist;  the  mass 
of  protective  stuff  or,  speaking  directly,  phagocytosis,  is  increased. 
The  phenomena  of  extracellular  bacteriolysis  takes  on  a  greater 
significance,  although  single  germs  invade  the  blood  stream,  to 
be  destroyed  or  to  lodge  in  the  capillaries  of  some  organ. 

Two  Factors  Influencing  Outcome.  Mueller  states  that  the 
final  favorable  or  unfavorable  outcome  depends  upon  two  different 
factors:  ^Vhether  the  organism  is  able  to  check  the  bacteriobiosis 
(bacterial  growth)  and  to  destroy  pathogenic  germs;  and,  whether 
it  can  endure  the  toxic  effect  of  the  metabolic  products — the  toxin 
— and  the  disintegration  products — the  proteins  and  endotoxins 
— of  the  bacteria.  The  lethal  result  may  be  grounded  upon  two 
factors:  The  relative  insufficiency  of  the  detoxicating  (apotoxin- 
izing)   preparedness  after  the  germs  are  killed  and  dissolved;  or, 
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the  general  failure  of  the  bacteriolytic  and  phagocytic  defences. 
In  the  first,  the  bacteriological  examinations  of  fluids  and  blood 
will  be  negative;  in  the  second,  the  tissues  and  blood  will  be  flooded 
with  microorganisms.  Between  the  two  forms,  toxemia  and 
bacteriemia,  all  possible  transition  stages  are  found. 

INIueller  agrees  with  Wassermann  and  Brueck.  The  specific 
tuberculin  reaction  is  due  to  avidity  of  the  tuberculous  focus 
for  union  with  the  injected  tuberculin;  and  the  reaction  is  a 
concentrated  one. 

Wolff-Eisner^'^  adds  that  the  antituberculous  substance  possesses 
the  character  of  a  bacteriolytic  amboceptor,  which,  on  account  of 
the  tubercle -bacillus  splitting  due  to  the  injected  tuberculin,  sets 
free  the  endotoxin-like  (endotoxinoid)  poison,  and  thereby  brings 
about  an  enhanced  toxic  reaction. 

Wassermann's  and  Brueck's  idea  of  the  tissue  lysis  due  to  the 
digestive  action  of  the  bound  complement  is  more  comprehensive. 

The  absence  of  antituberculin  in  the  blood  of  the  tuberculous 
individuals  who  have  not  been  injected  with  tuberculin  and  the 
local  antibody  production  calls  for  an  increase  of  sessile  receptors 
with  no  throwing  off  of  these  receptors  into  the  blood  stream, 
according  to  Mueller.  (This  is  not  necessarily  so;  unless  one  has 
examined  the  blood  of  patients  under  all  conditions  of  activity 
and  inactivity,  which  has  not  been  done,  for  the  processes  may 
alternate.) 

It  is  quite  possible,  in  view  of  Wassermann's  and  Brueck's 
and  Citron's^^  observations,  that  the  invasion  by  a  secondary 
microorganism  in  a  pulmonary  focus  is  more  likely  than  in  a  non- 
pulmonary  focus,  for  complement  action  after  fixation  at  site, 
causing  dissolution  of  tissue  must  lower  resistance  to  bacteria 
other  than  tubercle  bacilli. 


PART  III.      KINDS   OF  TUBERCULIN 

Tuberculins.  The  different  preparations  known  as  tuberculin 
are  substances,  in  the  media,  produced  by  the  tubercle  bacilli 
during  growth,  substances  extracted  from  the  tubercle  bacilli, 
or  the  bodies  of  the  tubercle  bacilli  themselves  before  or  after 
extraction.  The  injection  of  tuberculin  results  in  active  immuniza- 
tion, and  the  tuberculins  are  in  no  sense  serums,  as  is  the  popular 
misconception,  for  the  term  serum  is  continually  used  even  by  the 
medical  profession  in  speaking  of  the  use  of  tuberculin.  The  accom- 
panying list  by  no  means  exhausts  the  tuberculins  which  have 
been  described  but  contains  those  most  written  about  and  used.* 

*  See  Bandelier  and  Roepke,  loc.  eit.,  ref.  21,  pp.  140  to  188. 
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LIST   OF   TUBEUCILINS. 

Date  of 
Variety.  Originator.  introduction. 

A.T.  or  O.T.,  old  tuberculin,  original  Koch  1890-1891 

(T.  A.  K.  or  T.  A.,  Denys)     .      .      .  1891 

Tuberkulocidin Klebs  1896 

Antiphthisin Klebs  1896 

Tuberkuloprotcin Klebs  1896 

T.  O..  Obere  Tuberkulin Koch  1897 

T.  R.,  rest  tuberculin  (Xeutuberculin  T.  R.)  Koch  1897 

TuberkuloplasHiin Buchner  and  Hahn  1897 

Oxytuberkulin Hirschfelder  1898 

Tuberkulol Landmann  1898-1900 

B.  E.,  Bacillary  Emulsion  (Neutuberkulin- 

Bazillenemulsion) Koch  1901 

T.  Bk.,  Tuberkuhn Beraneck  1903-190.5 

Bovine  tuberculin  (Perlsuchttuberkulin)  Spengler  (see  Note)  1904-05-07 

Nastin Deycke  and  Reshad-Bey  1905 

B.  F.,  tuberculin  Denys  (broth  filtrate)  Denys  190.5 

Tuberkulin,  CL  (Tubercuhne  Calmette)  Calmette  1900 

Tuberkulase von  Behriug  1906 

Tulase von  Behring  1906 

Tulaselaktin von  Behring  1906 

Watery  extract von  Ruck  1897-1906 

Tuberkulo-cidin-selenin Klebs  1907 

Tuberkulonastin Deycke  and  Reshad-Bey  1907 

Tuberculo-albuiuin Piorkowski  1908 

Tuberkulo-sozin Klebs  1908 

Tuberkulin,  IK Spengler  1908-1909 

"Sensitized  Bacillus  Emulsion"                     .  Citrone  1909 
Tuberkulin,  "weakly  toxic"         ....  Rosenbach  1910 
Endotin,  "poison-free"  tuberculin    .  Gordon  1910 
Tuberculin,  "  albumose-f ree  "  Koch's  tuber- 
culin    Jochmann  and  Moller  1910 

"Sensitized     Bacillus     Emulsion,"     "non- 
poisonous"    WolfT-Eisner  1910 

Note.— Tuberculins  of  Carl  Spengler,  1904-05-07:  (a)  A.  T.  O.,  original  alt  Tuberkulin, 
vakuum  Tuberkulin;  {b)  F.  T.  O.,  Perlsuchttuberkulin  original,  Perlsucht  vakuum  Tuberkulin; 
(c)  T.  B.  E.,  Tuberkelbazillenemulsion,  Perlsucht  Bazillenemulsion;  (rf)  T.  B.  V.,  Tuberkel- 
bazillen  Vakzin  Perlsucht  Bazillenvakzin. 

A.  T.  AND  O.  T.,  Old  Tuberculin  Used  Now  Chiefly  for 
Diagnosis.  The  old  tuberculin  of  Koch"  (A.  T.  or  O.  T.)  is  no 
longer  recommended  for  therapy,  but  still  remains  the  best  prepara- 
tion for  calling  forth  the  various  tuberculin  reactions  for  diagnosis. 
Hunter^*  and  Trudeau*"'^  were  among  those  who  early  modified  the 
original  or  produced  new  tuberculins.  Trudeau  in  1892  described 
a  broth  filtrate  which  was  practically  identical  with  Denys'  (1905). 
Koch^"  was  the  first  to  improve  upon  his  original  tuberculin  (O.  T.), 
which  was  simply  the  glycerin  broth  medium,  upon  which  the  bacilli 
had  grown,  concentrated  to  one-tenth  its  volume,  and  preserved 
by  the  addition  of  carbolic  acid  to  j  per  cent.  The  improvement 
consisted  of  the  separation  of  the  watery  extract,  or  fluid,  in  which 
the  bacilli  were  ground  up  with  a  pestle,  from  the  resulting  residue 
which  consisted  of  powdered  tubercle  bacilli. 

T.  O.  and  T.  R.  The  fluid  portion  was  called  Tuberculin  "  Obere" 
(T.  0.)   and    the  powdered    residue  Tuberculin   "Residuum"   or 
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"Rest"  (T.  R.)-  Tuberculin  T.  R.  (tuberculin  residue)  is  prepared 
from  the  living,  dry,  virulent  tubercle  bacilli,  triturated  in  an  agate 
mortar.  The  powdered  bacilli  are  suspended  in  distilled  water 
and  centrifugalized,  and  the  supernatant  fluid  which  has  the 
properties  of  old  tuberculin  is  Obere  tuberculin,  T.  O.  The  residue 
is  dried,  again  powdered,  emulsified,  centrifugalized,  and  the 
uniform  mass  obtained  is  Tuberculinum  residuum  (T.  R.),  which 
corresponds  somewhat  to  an  endotoxin.  It  is  diluted  with  20 
per  cent,  to  50  per  cent,  glycerin,  and  the  addition  of  carbolic  acid 
is  not  advised. 

Dosage  by  Weight.  There  is  confusion  in  regard  to  dosage, 
for  1  gram  of  dried  tubercle  bacilli  is  used  in  preparation  of  each 
100  c.c,  so  that  each  cubic  centimeter  of  the  remedy  contains  the 
material  from  10  milligrams  of  bacilli.  But  the  amount  of  dry 
residue  is  only  one-fifth  of  this  amount,  so  that  1  c.c.  of  T.  R. 
contains  2  milligrams  of  solid  substance.  The  dosage  adopted 
concerns  the  dry  residue  only,  viz.,  1  c.c.  equals  2  milligrams. 
This  tuberculin  should  be  heated  to  0°  C.  before  use. 

T.  R.  OR  Rest  Tuberculin  (New  Tuberculin).  Tubercu- 
linum residuum,  T.  R.,  was  also  called  "New  Tuberculin,"  and 
should  not  be  confused  with  the  more  recently  described  "  Bacillus 
Emulsion,"  which  is  also  termed  "New  Tuberculin." 

B.  E.,  Bacillus  Emulsion,  or  New  Tuberculin.  The  last, 
described  by  Koch''^  in  1901,  is  a  suspension  of  the  bacilli  in  normal 
salt  solution,  thoroughly  ground  and  shaken,  so  that  the  fragments 
of  the  bacilli  are  suspended  in  the  fluid,  and  so  prepared  that 
1  c.c.  contains  5  milligrams  of  the  dried  powdered  bacilli  in  equal 
parts  of  glycerin  and  water.  This  is  probably  the  nearest  approach 
attainable  to  the  unmasking  of  the  endotoxins  through  mechanical 
means.  Several  attempts  have  been  made  to  modify  the  general 
toxic  action,  and  to  enhance  the  desired  immunizing  action  through 
treatment  of  the  bacilli  with  various  chemicals,  and  by  utilizing 
the  combination  of  the  less  toxic  with  the  more  toxic  substances 
after  the  isolation  of  both. 

T.  Bk.,  Tuberculin  Beraneck.  Such  a  tuberculin  is  that  of 
Beraneck,^^  which  is  the  mixture  of  phosphoric  acid  extraction  of 
the  tubercle  bacilli  and  the  concentrated  broth  in  which  the  bacilli 
have  been  grown.  This  has  been  described  as  a  mixture  of  baso- 
toxic  and  acidotoxic  (b.  t.  +  a.  t.).  Conflicting  reports  (Sahli" 
and  Dluski^2)  ^re  concerned  with  the  use  of  Beraneck's  tuberculin, 
and  Sahli,  after  years  of  experience,  recommends  it  as  the  best 
preparation.  It  is  supposed  to  contain  ectotoxin  and  entotoxin, 
and  to  be  much  less  toxic  than  old  tuberculin. 

Toxicity  of  Tuberculins.  If  one  may  judge  from  reactions 
after  injections,  Beraneck's  preparation  is  much  less  toxic  than 
many  others.  Also,  from  reactions  after  injections,  one  must 
consider  that  Denys'^^  broth  filtrate  is  most  toxic;  for  reactions 
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with  temperature  are  not  infrequently  obtained  after  the  most 
minute  doses  of  this  dilute  tuberculin.  Denys'  broth  filtrate  (B.  F.. 
B.  F.  11.)  is  prepared  from  cultures  grown  in  beef  peptone  broth 
with  5  per  cent,  glycerin.  After  growth  for  several  weeks,  the  cold 
broth  is  filtered  through  paper.  Phenol  to  0.25  per  cent,  or  a  little 
thymol  is  added  to  kill  any  bacilli  and  as  a  preservative.  The 
preparation  contains  the  inactive  substances,  peptone,  glycerin, 
and  meat  extractives  not  utilized  by  the  bacteria;  the  "disassimila- 
tion"  products  of  the  bacteria,  probably  ferments,  diastases,  and 
albuminoid  substances  perhaps  among  them  the  tuberculo-nuclein 
of  von  Behring  and,  finally,  products  from  the  disintegration  of 
dead  bacilli.  The  concentrated  filtrate  should  be  kept  cold  in  the 
dark.  The  diluted  filtrate  will  not  retain  its  properties  more  than 
three  or  four  weeks. 

Effect  upon  Te:mperature.  The  susceptibility  of  the  infected 
organism  to  broth  filtrate  led  many  to  conclude  that  this  prepara- 
tion is  of  much  value  in  reducing  temperature  in  febrile  cases,  and 
that  such  can  be  done  will  be  shown  later  by  reference  to  Fig. 
2,  after  Denys.  That  the  same  effect  may  be  obtained  through 
the  Bacillus  Emulsion  (Koch)  will  be  shown  by  Figs.  1  and  3. 
The  most  recent  attempts  to  prepare  more  acceptable  tuberculins 
have  been  along  the  lines  adopted  by  Beraneck;  that  is,  decreasing 
the  general  toxicity  and  increasing  the  immunizing  power  by  various 
means. 

Tuberculin  Rosenbach.  Rosenbach^  has  prepared  a  tuber- 
culin by  growing  tubercle  bacilli  several  weeks  old  in  symbiosis 
with  a  fungus  (Tricophton  holosericum  album),  grinding  up  the 
residue  and  filtering  and  mixing  this  filtrate  with  the  filtered 
culture  medium.  He  believes  that  the  changes  in  the  complicated 
proteins,  produced  through  enzyme  action,  greatly  reduce  the 
general  toxicity,  which  is  borne  out  through  his  experience  and 
by  his  statement  that  the  initial  dose  may  be  as  high  as  1  to  2 
decigrams,  and  that  1  centigram  is  a  small  dose. 

Comparison  of  Tuberculins  as  to  Advantage.  The  prepara- 
tions of  Landmann,^*  von  Behring,^"  Hir schf elder, ^^  Calmette,'^ 
Klebs,"  Piorkowski,^^  Deycke  and  Reshad-Bey,''^  and  von  Ruck,** 
have  no  advantages  over  and  apparently  are  not  so  useful,  judging 
from  results,  as  the  preparations  of  Koch,  Denys,  Berancek,  and 
possibly  Rosenbach.  Sigismund*^  has  recently  compared  the 
potencies  of  the  tuberculins  of  Landmann,  Beraneck,  and  Koch, 
and  has  found  Landmann's  preparations  "D"  five  times,  and 
"C"  ten  times  more  potent  than  that  of  the  standard  (Koch's) 
tuberculin;  and  Beraneck's  three  and  three-tenths  times  weaker 
than  Koch's.  This  potency  refers  to  the  "toxicity"  and  not 
necessarily  to  the  immunizing  power. 

Doubtful  Value  of  Bovine  Tuberculin  for  Human  Therapy. 
Spengler's^^  idea  that  tuberculin  prepared  from  bovine  strains  would 
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j)rc)ve  most  efficient,  an  idea  borne  out  experimentally  by  the  work 
of  Bordet  and  Gengou,  has  not  found  acceptance  with  those  who 
have  had  the  most  experience  with  tuberculin.  Spengler's^'  more 
recent  articles  on  tuberculin  IK,  suggest  that  his  later  procedure 
may  have  value;  but  from  his  results,  a  value  not  so  great  as  that 
of  the  older  preparations  which  have  been  tried  for  years. 

Tuberculin  CL.  Calmette's-^*  tuberculin  CL  is  not  well  known. 
Strong  concentration,  less  toxicity,  production  of  no  fever,  with 
increasing  opsonic  index,  leading  to  healing,  mark  this  form. 
Tuberculin  CL  contains  the  secretion  products  from  the  bacilli 
in  the  culture  medium,  as  well  as  the  protoplasmic  substances  of 
the  bacilli  bodies  extractable  in  vacuo  w4th  glycerin,  precipitable 
in  cold  by  absolute  alcohol,  non-dializable  with  ether,  and  soluble 
in  physiological  salt  solution.  Its  potency  is  one  thousand  times 
that  of  Koch's  old  tuberculin. 

Tuberculous  Immune-blood  Immune-body  Therapy  of 
Spengler.  The  immune-body  therapy  (tuberculin  IK)  of 
Spengler^^  is  not  a  true  passive  immunization,  but  a  passive-active 
one,  because  the  lytic  substances  dissolve  the  infectious  germs  so 
that  the  poison  through  resorption  leads  to  active  immunization. 
This  IK  is  chemically  pure,  free  from  albumin  and  blood  pigment, 
and  is  the  product  from  immune  blood  of  artificially  immunized 
healthy  men  and  animals.  It  has  a  direct  antitoxic  and  lytic 
bactericidal  effect. 

Hewlett^^  and  Citron^^  suggest  that  endotoxins  after  Besredka's 
method  might  be  more  potent;  that  is,  mixing  the  bacteria  with 
immune  serum,  and  thus  sensitizing  them  before  injection,  particu- 
larly for  preparation  of  prophylactic  vaccine. 

It  is  interesting  to  note  that  Garbat  and  Meyer^^  have  produced 
or  prepared  a  typhoid  serum  after  Besredka's  method. 

Summary  of  Best  Preparations  Today.  When  we  recognize 
the  probability  that  antitoxic  and  antibacterial  immunization 
should  be  considered  the  most  satisfactory,  the  simpler  methods 
of  combining  injections  of  Denys'  broth  filtrate  and  bacillus  emul- 
sion (Trudeau  and  Brown),  and  old  tuberculin  and  the  new  tuber- 
culin (Petruschky,  1904)  recommend  themselves  as  the  best  to 
date;  particularly,  for  pulmonary  invasion,  where  the  toxic  symp- 
toms are  more  marked  than  in  the  surgical  conditions.* 

part  IV  (section  1).    administration. 

Administration  may  be  by  (1)  hypodermic  injections,  (2)  diges- 
tive tract  {per  orem),  (3)  suppositories.    For  years  the  hypodermic 

*  For  recent  articles  relating  to  new  preparations  of  nature  of  tuberculin  refer  to:  Landmann,*' 
Hollos, 8<  Gordon, 88  Endotin  (a  poison-free  tuberculin).  Jochmann  und  Mollersss  (Albumose- 
free  tuberculin).  Gabrilowitsch,«»  Wolflf-Eisner''  (Sensitized  tubercle  bacillus  emulsion), 
Meyer.  92 
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injections  of  tnherculin  Nvero  alone  considered.  Administration  hy 
the  dijjestive  tract  has  been  practised  and  written  of  hy  Cahnette^^ 
(190S).  Moeller'-*^  (1908),  Hyslop  Thomson^^  (1909),  and  Latham,'"' 
particuhirly. 

Method  Per  Orem,  English  School,  Latham,  Walters. 
Latliam  still  recommends  it  by  mouth,  on  an  empty  stomach, 
early  in  the  morninf];.  The  method  is  most  strongly  praised  by  the 
l-ji<rlish  school.  Walters^''  states  that  by  mouth  it  may  be  success- 
fully administered,  but  often  causes  pain  and  nausea,  and  the  effect 
of  the  dose  is  uncertain.  Warner  finds  that  administration  by  mouth 
is  successful,  but  not  suitable  for  every  case.  Liman  believes 
that  tuberculin  so  given  can  be  absorbed  by  the  stomach.  Lawson 
supports  Latham's  oral  administration,  and  by  him  the  needle 
is  rarely  employed. 

Suppositories.  Administration  by  suppositories  was  attempted 
by  Lissauer.^'^ 

Choice  of  Cases  for  Tuberculin  Treatment.  In  relation 
to  administration,  the  general  pathology  of  surgical  tuberculosis 
must  be  considered  a  moment,  for  the  success  in  anj^  one  instance 
depends  in  part  upon  the  selection  of  cases,  or  more  upon  the 
selection  of  the  proper  period  during  the  infection  in  any  one  case 
through  which  to  continue  the  injections.  It  may  be  right,  in  the 
one  instance,  to  institute  tuberculin  therapy  before  operation  and 
before  submitting  to  hygienic-dietetic  treatment;  to  operate  and 
give  tuberculin;  to  treat  surgically  alone;  to  treat  hygienically 
and  administer  tuberculin;  or  to  combine  all  these  methods.  To 
avoid  criticism  in  regard  to  tuberculin  methods,  we  have  treated, 
with  few  exceptions,  those  cases  which  have  not  responded  encourag- 
ingly to,  or  have  been  classed  as  improper  for,  surgical  treatment, 
after  thorough  trial  in  competent  hands. 

It  is  paramount  and  must  be  kept  continually  in  mind  that 
the  patient,  while  receiving  tuberculin  injections,  should  be  under 
the  best  conditions  of  hygiene,  diet,  and  rest  obtainable  for  each 
case,  and  that  developments  such  as  pus  formation  and  injury  to 
bone  should  be  at  once  handled  surgically;  for  under  such  develop- 
ments we  may  be  dealing  with  a  secondary  infection,  and  the 
general  organism  and  the  focus  of  infection  has  to  be  in  a  cleansed 
condition  to  respond  properly  and  permanently  to  the  tuberculin 
stimulus. 

Petruschky*  made  much  of  this  necessity  for  toning  up  each 
case  in  order  to  obtain  a  proper  response,  and  of  properly  classify- 
ing cases  according  to  their  pathogenesis.  In  1897,  Petruschky^ 
described  three  typical  stages,  similar  to  the  development  of  lues 
without  the  primary  lesion,  in  the  pathogenesis  of  tuberculosis 
considered  as  an  early  invading  and  long  developing  disease. 

First  Stage.  The  primary  stage  is  that  of  lymph  node  infection 
as  in  the  scrofulous  type  of  child,  existing  in  the  cervical  glands, 
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in  adenoid  vegetations,  bronchial  glands,  mesenteric  glands;  with 
or  without  symptoms  of  poisoning.  Those  conditions  supposed 
in  part  to  be  predisposing,  were  thought  by  Petruschky  to  indicate 
tuberculous  intoxication. 

Second  Stage.  The  second  stage — that  of  metastasis  develop- 
ment, results  in  meningeal,  pleural,  peritoneal,  miliary  forms,  and 
marks  the  beginning  of  processes  in  skin,  bones,  joints,  and  lungs. 

Third  Stage:  "Open"  Tuberculosis.  To  the  third  stage 
belong  the  ulcerative  pulmonary  (phthisical)  tuberculosis,  bone 
caries,  and  ulcerative  lupus.  In  this  stage  the  processes  are  com- 
plicated by  secondary  infection  with  other  microorganisms  and 
constitute  the  pathogenetic  condition  of  "open"  tuberculosis. 

"Closed"  Type  of  Primary  and  Secondary  Stage.  The 
primary  and  secondary  stages  are  the  forms  of  "closed"  tubercu- 
losis, in  which  the  tubercle  bacilli  are  not  cast  off  externally, 
and  therefore,  imply  that  the  cases  are  not  directly  infectious. 
In  stud^ang  and  classifying  our  cases  of  any  one  anatomical  type 
—glands,  eye,  kidney,  bone — we  have  strictly  adhered  to  con- 
sideration of  them  as  "open"  and  "closed"  in  the  sense  used  by 
Petruschky. 

One  realizes  at  once  that  the  "closed"  cases,  considered  as 
immunizable  organisms,  present  a  more  favorable  prognosis  than 
the  "open,"  unless,  perhaps,  the  latter  are  to  be  treated  with  auto- 
genous (autochthonous)  vaccines,  or  specific  antisera  for  the 
secondary  invasion. 

Secondary  Infections.  There  is  no  doubt,  from  pathological 
changes  in  tissue  and  from  clinical  symptoms,  that,  as  a  rule,  the 
secondary  infection  influences  unfavorably  the  course  of  the  disease. 
According  to  Petruschky,  the  claim  of  Koch  that  tuberculin  (O.  T.) 
is  a  certain  cure  against  incipient  tuberculosis  was  not  far  from  the 
truth;  suitable  for  the  tuberculin  therapy,  also,  are  the  "open" 
cases,  in  which  there  is  not  marked  destruction  of  the  organs 
involved  and  the  general  health  is  relatively  good. 

Not  Given  in  Cachexia.  Since  tuberculin  is  not  a  direct- 
acting  substance  (as  is  diphtheria  antitoxin)  one  must  expect  the 
organism  to  possess  sufficient  strength  to  react  to  the  toxic  material, 
so  that  extremely  asthenic  cases  are  not  suitable  for  injections. 
In  such  individuals  first  build  up  strength  by  good  hygiene  and 
food  and  then  use  tuberculin.  One  may  add  today:  Reduce  the 
initial  dose  in  asthenic  cases  and  do  not  hesitate  to  use  tuberculin. 

In  Febrile  Cases:  Is  Temperature  Due  to  Secondary 
Infection?  Petruschky*  also  advised  against  tuberculin  in  febrile 
cases,  but  Denys,^^  Latham,^*  Walters,^^  Inman,^^-  and  Nathan 
Raw^''  do  not  agree  with  the  majority,  who  hold  to  Petruschky's 
belief.  With  us,  as  with  others,  the  effect  upon  temperature  has 
seemed  to  be  dependent  upon  dosage.  Upon  those  who  refuse  to 
inject  tuberculin  in  febrile  cases  rests  the  burden  of  proving  that 
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f'^'-  1- — Chart  from  a  case  in  which  temperature  persisted  although  well   tuberoulinized, 

until  an  autogenous  vaccine  was  administered. 
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the  temperature  is  not  often  due  to  secondary  microorganisms 
which  may  cause  the  fever,  and  at  the  same  time  would  not 
respond  to  tubercuhn. 

Real  and  Apparent  Tuberculin  Temperature.  Fig.  1 
shows  the  chart  from  a  case  which  shows  what  may  be  taken  for 
proof  of  such  a  condition,  for  when  well  tuberculinized  the  tempera- 
ture persisted,  but  came  down  after  an  autogenous  vaccine  was 
administered;  and  later,  when  wounds  were  free  from  staphylococci, 
the  temperature,  which  had  arisen  after  tuberculinization  had 
worn  out,  fell  rapidl}^  after  a  few  tuberculin  injections. 


Fig.  2. — Shows  lowering  of  slight  temperature  and  finally  reduction  in  oscillations 
under  tuberculin.     (From  Denys.) 


In  Fig.  3  is  shown  the  fall  in  temperature  coincident  with  improve- 
ment, in  a  case  of  tuberculous  peritonitis.  The  rise  in  temperature 
to  102°  F,  eight  days  after  the  last  injection  followed  the  Fourth 
of  July,  and  certainly  was  not  due  to  the  tuberculin  injection,  but 
may  have  been  an  autotoxic  reaction  following  too  violent  exercise 
and  excitement,  although  it  was  attributed  to  a  digestive  disturb- 
ance.   The  child  has  remained  well  since  that  time. 

Febrile  Usage.  Walters, ^^  in  dealing  with  pulmonary  tubercu- 
losis, does  not  fear  tuberculin  in  highly  febrile  cases  and  considers 
it  chiefly  or  mainly  a  question  of  dosage  and  agrees  with  Latham 
in  that  minute  doses  will  bring  down  temperature.  Lawson^^ 
thinks  that  in  pyrexia  of  the  pulmonary  cases  it  does  not  reduce 
fever  and  no  longer  gives  it  during  pyrexia;  he  makes  no  reference 
to  surgical  cases. 

The  Use  of  "Series"  of  Inoculations.  Petruschky,'*  in  1904, 
spoke  from  an  experience  with  many  thousand  inoculations  over 
a  period  of  thirteen  years.  Of  great  importance  is  Petruschky's 
statement  that  most  cases,  particularly  of  "open"  type,  will  not 
go  to  complete  healing  with  one  "kur;"  the  best  term  for  which, 
with  us,  is  "series."     He  recommends  often  eight  to  ten  series. 
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After  eight  to  ten  weekly  injections,  a  pause  of  like  duration  is 
made  and  then  the  "series"  is  repeated.  It  is  advisable  to  change 
the  tuberculin  preparation;  one  series  being  given  with  old  tuber- 
culin, and  the  others  with  the  new  preparations,  in  order  to  fortify 
the  body  against  all  the  toxic  substances  of  the  tubercle  bacilli, 
according  to  Petruschky. 
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Fui.  3. — Chart  from  a  case  of  tuberculous  peritonitis  treated  with  tuberculin, 
of  temperature  was  coincident  with  improvement. 


The  fall 


PART    IV    (section  2).      DILUTION   AND   DOSAGE    AND  INTERVAL 

OF  DOSAGE. 

Dosage  of  O.  T.  and  T.  R.  Petruschky*  recommended  for 
a  not  abnormally  sensitive  patient,  seventeen  injections  from  A 
milligram  to  100  milligrams  of  old  tuberculin  (O.  T.);  0.1,  0.25, 
0.5,  1,  2,  3,  4,  6,  8,  10,  15,  25,  35,  45,  60,  80,  100,  making  seventeen 
doses.  For  tuberculinum  residuum  (T.  R.)  he  advises  fifteen 
injections  from  0.1  milligram  to  100  milligrams;  0.1,  0.3,  1,  2,  3, 
5,  5,  7,  10,  15,  25,  35,  45,  60,  80,  100,  making  fifteen.  From  experi- 
ence most  investigators  consider  such  doses  too  high.  Between 
any  two  injections  he  allowed  at  least  two  free  days.  After  a 
febrile  reaction  or  pain  and  tenderness  at  injection  site,  the  last 
dose  was  to  be  repeated  instead  of  increased,  and  after  a  strong 
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reaction  the  amount  of  the  last  dose  was  to  be  reduced  and  a  pause 
of  four  to  eight  days  allowed. 

Dosage  B.  F.  and  B.  E.  Denys;  Trudeau.  The  system  of 
dilution  followed  when  no  other  is  specified  is  that,  in  principle, 
originally  used  by  Petruschky  and  modified  for  smaller  doses  by 
Denys.  Trudeau  was  among  the  first  to  follow  such  a  method, 
and  it  might  as  well  be  called  Trudeau's  as  Denys'. 

Reference  to  the  following  table  after  Denys^^  will  indicate  the 
dilution  and  dosage. 


DOSAGE:     SERIES  OF  DILUTIONS. 


T-III 

T-II 

T-I 

T-0 

T-O/lO 

T-O/lOO 

T-O/lOOO 

T-O/ 10000 


Bouillon,  pure 
dilution  at  tenth 
dilution  at  hundredth 
dilution  at  thousandth 
dilution  at  ten  thousandtli 
dilution  at  hundred  thousandth 
dilution  at  millionth 
dilution  at  ten  millionth 


0.1  c.c 

0.1  c.c 

0.1  c.c 

0.1  c.c 

0.1  c.c 

0.1  c.c 

0.1  c.c 

0.1  c.c 


T-O/lOOOO  (dilution  at  ten  millionth) 

T-O/lOOO  (dilution  at  millionth) 

T-O/lOO  (dilution  at  hundred  thousandth) 

T-O/lO  (dilution  at  ten  thousandth) 

T-0  (dilution  at  thousandth) 

T-I  (dilution  at  hundredth) 

T-II  (dilution  at  tenth) 

T-III  (pure) 


Pure  tuberculin. 
0.00000001 
0.0000001 
0.000001 
0.00001 
0.0001 
0.001 
0.01 
0.1 
(After  Denys.) 


This  gives  eight  strengths  for  dilution,  each  reduced  to  one- 
tenth  strength,  in  terms  of  cubic  centimeters  for  B.  F.  and  in  terms 
of  grams  and  milligrams  for  B.  E. 

The  dosage  according  to  Sahli^^  is  based  upon  the  method  of 
dilution  of  Beraneck,  as  shown  below  in  the  table. 


Solution  of  tuberculi 

[1,  Beraneck: 

H 

= 

TBk 

.  G 

= 

TBk/2 

F 

= 

TBk/4 

E 

= 

TBk/8 

D 

= 

TBk/l6 

C 

= 

TBk/32 

B 

= 

TBk/G4 

A 

= 

TBk/l28 

A/2 

a/4 

A/8 

A/16 

A/32 

A/64 

a/128 


(Pure  tuberculin,  Beraneck) 
TBk/256 
TBk/512 
TBk/l024 
TBk/2048 
TBk/4096 
TBk/8192 


TBk/l6384     usw. 

(After  Sahli.) 


Prepared  in  thirteen  dilutions,  each  following  solution  is  one-half 
the  strength  of  the  foregoing.  Such  dilutions  permit  of  a  gradual, 
regular  increase  in  dosage. 

When  compared  to  Denys'  method,  the  one  usually  employed, 
the  difference  is  striking  as  showTi  in  Fig.  4. 
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Sahli:     Denys.      By    Denys'    meth(xl    the    rate   of   increment 
changes   with   eacli    new   dihition   on    the   tenth,    twentieth,    and 
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thirtieth  doses,  which  in  theory  is  not  so  desirable  as  the  regularly 
graduated  increment.  Unless  some  further  evidence  is  brought 
against  it,  however,  there  is  no  reason  for  not  employing  Denys' 
method. 

Brown""'  has  proposed  an  increase  by  logarithmic  scale,  based 
upon  dilution  in  tenths,  after  Denys'  method  of  dilution,  but  each 
injection  is  varied  to  the  logarithmic  scale  to  meet  any  desired 
number  of  doses  per  cubic  centimeter,  as  illustrated  in  the 
accompanying  table. 

SUGGESTIONS   FOR   DOSES   OF  TUBERCULIN 

1.  These  should  be  from  0.0000001  to  1.2  for  B.  F.  (Never 
higher  than  0.005  or  5  milligrams  for  B.  E.) 

2.  If  there  are  reactions,  begin  with  a  dose  of  0.00000001. 

3.  Continue  B.  F.  and  B.  E.  by  giving  B.  E.  2^0  of  B.  F.  dose. 

(Brown.) 

4.  Increase  according  to  logarithmic  scale: 

Doses:  2  3  4  5  6  7  8  9  10  11  12 


1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

3.2 

2.2 

1.8 

1.6 

1.5 

1.4 

1.3 

1.3 

1.3 

1.2 

1.2 

10.0 

4.7 

3.2 

2.5 

2.2 

2.0 

1.8 

1.7 

1.6 

1.5 

1.5 

10.0 

5.6 

4.0 

3.2 

2.7 

2.4 

2.2 

2.0 

1.8 

1.8 

10.0 

6.3 

4.7 

3.7 

3.2 

2.8 

2.5 

2.3 

2.2 

10.0 

6.8 

5.2 

4.2 

3.6 

3.2 

2.9 

2.6 

10.0 

7.2 

5.6 

4.7 

4.0 

3.5 

3.2 

10.0 

7.5 
10.0 

6.0 
10.0 

5.0 
6.3 

8.0 
10.0 

4.3 
5.3 
6.6 
8.0 
10.0 

3.8 
4.7 
5.6 
6.8 
8.3 
10.0 

Whatever  the  method  followed  for  dilution  the  initial  dose  is 
approximately  yoioo  milligram  of  B.  E.  and  T.  R.,  and  B.  F.,  for 
the  usual  case,  with  as  little  as  to^to  milligram  of  B.  E.  and  B.  F. 
for  the  unusual  case  which  reacts  generally  to  the  yoioT  milligram. 
A  simpler  manner  of  expression  is  in  terms  of  yV  c.c.  for  a  certain 
dilution,  for  example:  For  the  initial  dose,  yV  c.c.  of  a  dilution 
of  0.000001  gram  (dilution  of  1  to  yoVo,  or  yooTooo  grams),  or 
5  ciphers  (5/1). 

Thus  the  second  dose  would  be  0.2  c.c.  of  0.000001,  and  each 
succeeding  dose  would  be  increased  by  0.1  c.c.  ^Yhen  for  any 
dilution  a  dose  of  1  c.c.  is  reached  the  dilution  of  0.00001,  or 
4  ciphers  1  (4/1),  ten  times  stronger  than  the  preceding,  is  begun, 
the  first  dose  of  which  is  equivalent  to  1  c.c.  of  the  preceding 
dilution. 

Increment  of  Dosage,  B.  F.,  B.  E.  Since  the  increment  with 
a  higher  dilution  is  much  greater  than  with  the  preceding  dilution 
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for  earli  siic('cssi\i'  dose,  one  is  likely  to  see  t^eneral  reactions  follow- 
ing an  injection  of  a  next  higher  dilution  so  that  it  is  wise  to  note 
carefully  the  effects  of  the  first  three  or  four  injections  and  to  repeat, 
rather  than  increase,  the  dose  for  the  first  few  injections  of  the 
higher  dilution. 

In  some  cases  the  new  dilutions  should  he  fi\efold  and  not  ten- 
fold the  former  dilution,  and  the  initial  dose  0.2  c.c,  equivalent 
to  1  c.c.  of  the  former  dilution. 

Frequenxy  of  Dosage,  B.  F.,  B.  E.  The  frequency  of  injection 
>hould  not  be  oftener  than  twice  a  week  for  the  smaller  doses. 
Yet  this  varies  with  the  tuberculin,  for  Denys  recommends  the 
daily  injection  for  a  few  days  at  a  time,  and  Sahli  also  sug- 
gests daily  injections  for  Beraneck's  tuberculin.  For  T.  R.  and 
B.  E.  the  frequency  should  be  twdce  a  week,  for  dilutions  up 
to  0.00001  (4/1),  and  once  a  week  for  from  0.00001  (4/1)  to 
0.0001  (3/1),  and  once  in  ten  davs  or  two  Aveeks  for  from  0.0001  (3/1) 
to  0.001  (2/1). 

Emery^'  recognizes  three  methods  of  injection:  (1)  The  intensive 
method :  T.  R.,  ttjW  milligram  two  or  three  times  a  ^veek,  increasing 
to  2  milligrams.  The  patient  is  certainly  immunized  to  tuberculin. 
(2)  The  opsonic  method :  T.  R.,  from  tttitVot  to  tuVt  milligram ;  the 
first  dose  controlled  by  and  the  optimum  dose  and  interval  deter- 
mined by  the  phagocytic  index.  (3)  The  use  of  small  doses  without 
opsonic  or  other  control:  T.  R.,  ttfVo  milligram  once  in  ten  days 
or  once  a  week. 

The  total  number  of  injections  for  a  series  varies  according  to 
diflferent  authors  wdth  the  tuberculin  used,  but  strikes  an  average 
between  twenty-four  and  thirty-six  in  all. 

Calmette's  Tuberculin  (CL).  Calmette's^^  tuberculin  (CL) 
is  given  as  follows:  Increasing  doses  from  toVo  milligram  to  1 
milligram  at  twelve-day  intervals.  On  the  average  a  cure  follows 
after  twenty-four  injections.    (288  days  =  41  weeks  =  10  months.) 

Contraindications  for  Dosage  During  Treatment.  A 
general  reaction  with  temperature  within  from  six  to  twenty- 
four  hours,  rarely  twenty-four  to  forty-eight,  should  be  followed 
by  omission  of  the  next  succeeding  injection  and  by  reduction  of 
the  dosage  to  one-quarter  or  one-half  of  the  preceding  injection. 
Local  reaction  at  the  injection  site  with  marked  swelling,  redness 
of  skin,  induration  beneath  skin  and  tenderness  (the  classic  rubor, 
dolor,  tumor,  calor).  Finally,  w-ith  swelling  and  tenderness  of 
adjacent  lymph  nodes,  repetition  should  be  avoided  and  the 
succeeding  injection  should  not  be  increased,  and  the  interval 
should  be  lengthened  sufficiently  to  allow  two  or  three  days  of 
comfort  after  subsidence  of  the  marked  local  disturbance.  Focal 
reaction  (herd  reaktion)  at  the  site  of  infection  indicated  by  dis- 
comfort or  actual  pain,  increased  redness  and  local  temperature, 
tenderness,  and  limitation  of  motion,  when  the  focus  is  so  located 
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that  it  is  visible  or  interferes  with  free  motion  of  joints,  tendons  or 
muscles,  must  also  be  avoided,  and  should  be  followed  by  a  repeti- 
tion or  maybe  even  lessening  of  the  last  dose,  as  after  a  local  reaction. 

Tuberculin  cachexia  with  loss  in  weight  after  high  doses,  with 
the  tuberculous  process  apparently  in  abeyance,  is  not  uncommon, 
and  is  a  contraindication  for  continuing  injections.  When  such 
a  condition  obtains,  the  organism  should  be  allowed  to  rest  for  a 
period  of  three  or  four  montho  or  until  the  signs  and  symptoms  recur. 

Period  of  Increased  Resistance.  The  duration  of  the  in- 
creased resistance  after  a  single  series  was  first  given  by  Petruschky 
as  three  months  for  certain  cases,  and  this  is  readily  corroborated 
by  any  one  over  a  period  of  three  to  four  years.  The  duration 
varies  with  the  individual,  for  many  patients  seem  to  retain  their 
increased  resistance  and  remain  cured  for  years  after  a  single 
series,  judging  from  clinical  symptoms  and  subcutaneous  tuberculin 
tests. 

Varies  with  Tuberculin.  The  duration  of  increased  resistance 
seems  also  to  vary  with  the  tuberculin  used;  for  Denys  found  it 
persisted  for  five,  twelve,  and  nineteen  months  in  3  cases.  This 
increase  over  Petruschky's  period  of  three  months  is,  in  all  proba- 
bility, due  to  the  longer  period  of  inoculation  given  by  Denys. 

Petruschky^  in  1904,  reported  2  cures  (aged  eight  and  eleven 
years),  of  cervical  adenitis  treated  in  this  manner:  The  one  with 
five  series  (etappen)  over  a  period  of  four  years,  the  other  with  two 
series  over  a  period  of  a  year.  One  would  hardly  recommend 
today  such  rapidly  increasing  doses,  or  such  large  doses  ultimately; 
but  attention  should  be  called  to  Petruschky's  lesson  in  patience 
and  persistence,  and  the  necessity  for  repeated  series  of  slowly 
increasing  doses  over  a  period  of  from  two  to  four  years — each 
series  of  from  six  to  seven  months'  duration. 

Length  of  Time  for  Cure.  The  actual  length  of  time  for  one 
series  varies  considerably  wdth  the  patient  and  the  type  of  tuber- 
culin used;  but  for  all  it  is  a  question  of  months  and  not  weeks. 
For  a  clinical  condition  approximating  a  cure  a  single  series  may 
suffice,  and  more  frequently  two  and  three  series  are  necessary, 
so  that  the  length  of  time  for  a  cure  may  run  into  years.  Wright^^ 
has  recently  published  a  table  showing  variations  from  six  to 
thirty-nine  months  for  cures. 

Our  records  show  variations  from  seven  to  forty  months.  Tru- 
deau,^"^  in  1909,  stated  that  the  results  to  be  obtained  are:  (1) 
To  raise  tolerance  to  tuberculin  to  the  highest  for  each  case.  (2)  To 
avoid  general  and  focal  reactions;  evidence  of  intolerance.  (3) 
To  follow  no  arbitrary  rule  or  method,  but  to  increase  according 
to  the  individual  tolerance.  This  result  is  best  obtained  by  small 
doses,  gradually  increased  over  a  long  period  of  time.  The  initial 
dose  and  the  rate  of  increase  should  be  selected  to  suit  each  case. 

(To  be  continued.) 
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Duodenal  Ulcer.  By  B.  G.  A.  Moynihan,  M.D.  (London), 
F.R.C.S.,  Senior  Assistant  Surgeon  at  Leeds  Infirmary,  England, 
Second  edition;  pp.  486;  78  illustrations.  Philadelphia  and 
London:    W.  B.  Saunders  Co.,  1912. 

The  author  has  conferred  much  on  the  surgical  world  in  bringing 
out  his  work  on  Duodenal  Ulcer.  This  the  second  edition  is  not 
only  considerably  enlarged,  consisting  of  486  pages  as  against 
376  in  the  old  edition,  but  it  also  contains  a  discussion  of  115 
additional  cases  operated  upon  for  duodenal  ulcer  which  were  not 
reported  in  the  first  edition. 

The  work  considers  duodenal  ulcer  in  all  its  aspects,  from  the 
clinical  and  operative  standpoint,  as  well  as  from  that  of  the 
postmortem  table. 

The  writer  impresses  upon  his  reader  the  fact  that  most  "func- 
tional" indigestion  or  "dyspepsia"  is  nothing  but  an  organic  lesion 
and  that  "  hyperchlorhydria"  is  duodenal  ulcer,  a  stand  that  many 
medical  men  fail  to  take. 

Much  importance  is  placed  by  Moynihan  on  the  anamnesis,  and 
he  believes  that  if  carefully  and  intelligently  taken  it  aids  greatly 
in  the  diagnosis.    He  also  explains  his  "hunger  pain"  statement. 

The  pathology  of  duodenal  ulcer  is  discussed  in  detail  and  the 
various  types  taken  up  and  described  admirably.  Gurling's  ulcer, 
uremic  ulcer,  ulcer  associated  with  melena  neonatorum,  jejunal 
ulcer,  carcinomatous,  tuberculous,  acute,  and  chronic  ulcers  all 
receive  their  due  share  of  consideration. 

The  chapter  on  differential  diagnosis  and  treatment  is  masterly, 
and  much  emphasis  is  placed  on  the  possibility  of  there  being  multiple 
lesions  in  any  given  case,  such  as  duodenal  ulcer  associated  with 
gallstones,  pancreatitis,  appendicitis,  etc.,  a  very  important  fact 
to  note  at  operation. 

The  surgical  technique,  the  operations,  and  the  factors  govern- 
ing their  choice  are  clearly  and  concisely  stated.  Preoperative 
and  postoperative  treatment  of  all  cases  is  described  in  detail. 
Especial  attention  is  given  to  the  need  of  haste,  care,  and  gentle- 
ness in  the  presence  of  perforation.  The  various  points  through- 
out the  work  that  the  author  deems  important  are  illustrated 
by  cuts  or  case  histories  both  of  which  are  complete  and  satisfying, 
all  unnecessary  details,  as  a  rule,  being  omitted. 
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Possibly  there  are  too  many  illustrations  of  more  or  less  similar 
specimens,  thus  giving  unnecessary  bulk  to  the  book.  A  few  minor 
typographical  errors  and  the  needless  repetition  word  for  word  of 
at  least  one  history  in  two  places  in  the  text  are  the  only  other 
adverse  criticisms  we  have  to  offer. 

The  work  is  excellent,  well  written,  clear,  and  exceedingly  instruc- 
tive, comprising  as  it  does,  virtually  all  that  is  at  present  known 
of  duodenal  ulcer,  its  pathologv,  diagnosis,  and  treatment. 

E.  L.  E. 


Surgery  and  Society:  a  Tribute  to  Listerism.  By  C.  W. 
Saleeby,  M.D.,  F.R.S.E.,  Fellow  of  the  Obstetrical  Society 
of  Edinburgh;  formerly  Resident  Physician  Royal  Infirmary 
and  Resident  Surgeon  Maternity  Hospital  of  Edinburgh.  Pp. 
395.     New  York:    Moffat,  Yard  &  Co.,  1912. 

"The  motives  and  purposes  of  this  volume  are  in  part  personal, 
in  part,  public.  The  personal  motives  are  gratitude  for  great 
benefit  lately  received  from  surgery  and  desire  to  make  some 
reparation  for  too  hard  words  spoken  of  the  surgical  profession 
some  years  ago  under  stress  of  intense  and  honest  conviction. 
The  public  motives  are,  to  state  the  case  for  surgery  and,  there- 
fore, for  science,  in  modern  society;  once  more  to  challenge  the 
anti-vivisectionists;  to  demand  the  first  of  what  I  call  the  rights 
of  mothers,  from  my  standpoint  as  a  eugenist;  to  state  the  women's 
share  in  this  most  beneficent  of  human  achievements,  and  to 
discuss  the  place  and  needs  of  surgery  in  the  new  experiments 
for  national  control  of  disease,  toward  which  modern  politics  is 
tending." 

The  paragraph  above  cited,  which  is  prefixed  as  a  note  to  this 
volume,  speaks  for  itself.  The  book  is  serious  like  the  author, 
who  with  many  other  zealous  men  feels  his  duties  in  regenerating 
mankind  weigh  heavily  upon  him,  and  no  doubt,  sympathizes 
\\'ith  the  psalmist,  who,  after  explaining  that  the  earth  and  the 
inhabitants  thereof  were  dissolved,  added  "I  bear  up  the  pillars 
of  it." 

There  is  no  doubt  whatever  that  few  intelligent  persons  will 
not  profit  by  reading  this  book.  It  is  interesting  in  its  historical 
aspects  no  less  than  in  its  statement  of  present  conditions  and  its 
prophecy  of  the  future.  The  descriptions  of  "Surgery  as  it  Was," 
of  the  changes  introduced  by  anesthesia,  and  of  the  newer  and 
more  rigorous  obligations  imposed  by  the  discoveries  of  Pasteur 
and  by  all  that  is  connoted  in  the  word  Listerism,  give  graphic 
pictures  of  many  things  which  the  public  ought  to  know  for  their 
own  self-protection  and  that  of  their  families  and  children,  but 
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of  wliicli  main'  even  of  the  most  hij^hly  {'ducatcd  persons  are 
lamentably  ignorant. 

Though  the  author  takes  the  only  sensible  ground  about  the 
vivisection  question,  his  feelings  toward  the  anti-vivisectionists 
cannot  be  described  as  other  than  intemperate.  He  recognizes 
that  they  are  striving  for  the  same  ends  as  is  Listerism,  but  he 
loses  his  tcmjjer  with  them  because  they  are  dull  heads,  slow 
fools,  ignorant  jackasses  (he  does  not  use  these  words).  One  might 
as  justly  lose  his  temper  with  a  cow  because  she  could  not  catch 
mice,  or  with  an  idiot  because  he  could  not  understand  a  problem 
in  the  differential  calculus.  "Answer  not  a  fool  according  to  his 
folly." 

The  question  of  microbes,  of  sepsis,  and  antisepsis  is  brought 
home  to  every  dweller  in  cities  by  demonstrating  that  every  large 
city  has  only  one  day's  supply  of  fresh  food  between  it  and  starva- 
tion, and  that  the  'preservation  of  food  })y  some  means  is  fast  becom- 
ing a  necessity.  "When  the  fundamental  problems  of  civilization 
come  under  serious  review  by  persons  who  know  that  they  must 
be  solved,  and  who  are  thinking  not  of  the  next  election,  but  of 
the  next  generation,  the  whole  question  of  what  are  euphemistically 
called  preservatives  in  food  will  have  to  be  attended  to;  and  we 
shall  recognize  the  necessity  for  the  universal  employment  of  the 
aseptic  instead  of  the  antiseptic  method.  This  will  be  in  wise 
imitation  of  the  development  of  surgery,  and  it  will  lead  us  a  long 
way  in  the  direction  of  a  better  thing  than  even  aseptic  surgery, 
and  that  is  the  disappearance  of  surgery  and  surgeons  altogether." 

The  question  of  pure  milk  is  thus  seen  to  be  intimately  related 
to  Listerism;  and  the  dependence  of  surgical  tuberculosis  on  impure 
milk,  which  is,  we  believe,  about  to  be  demonstrated  scientifically 
by  researches  in  Scotland  where  this  disease  is  a  veritable  scourge, 
makes  not  irrational  the  hope  that  surgical  tuberculosis  some  day 
may  be  as  effectually  controlled  by  sanitary  measures  as  is  typhoid 
fever. 

The  further  chapters  of  the  book  are  concerned  with  many 
topics  embraced  under  the  general  subject  of  eugenics.  Here 
again  the  author  shows  that  he  is  prone  to  go  off  at  a  tangent; 
but  when  he  keeps  to  the  prescribed  circle  of  his  course  wiiat  he 
has  to  say  is  both  entertaining  and  of  great  practical  interest. 
The  falling  birth  rate,  as  he  shows,  may  be  combated  not  by  in- 
creasing productiveness  (which  may  be  difficult  or  impossible), 
but  by  avoidance  of  puerperal  sepsis,  thus  lowering  the  risks  of 
motherhood,  and  saving  from  death  or  sterility  mothers  who 
shall  give  birth  to  still  other  children.  The  querulous  objection 
of  some  that  such  precautions  in  childbirth  were  not  necessary 
in  the  good  old  days,  he  answers  by  showing  that  in  the  good  old 
days  ("the  palmy  days,"  which  as  Disraeli  said  "had  no  date'') 
the  risks  of  childbirth  were  appalling. 
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Then  comes  a  chapter  on  Listerism  and  War;  and  in  this  the 
author  points  out  not  only  the  importance  of  hygiene  in  camps, 
and  the  part  which  antisepsis  and  asepsis  have  played  in  decreasing 
the  mortality-  from  wounds  in  war;  but  he  also  proceeds  to  the  matter 
of  recruiting  soldiers  and  to  the  difficulty  which  is  experienced  in 
some  countries  in  obtaining  physically  fit  recruits — all  because 
Listerism  as  applied  to  childbirth,  to  the  slums,  to  the  public- 
school  system,  etc.,  has  not  been  understood  by  the  politician. 

This  is  but  half  of  the  book;  but  the  space  allotted  for  review 
has  already  been  exceeded,  and  we  trust  that  the  character  of  the 
volume  has  been  indicated,  and  that  there  are  many  who  will  want 
to  read  it  to  the  end.    It  is  worth  it.  A.  P.  C.  A. 


A  Treatise  on  Tumors.  For  the  Use  of  Physicians  and 
Surgeons.  By  Arthur  E.  Hertzler,  M.D.,  Assistant  Pro- 
fessor of  Surgery  in  the  University  of  Kansas.  Pp.  728;  538 
illustrations,  and  8  plates.  Philadelphia  and  New  York:  Lea 
&  Febiger,  1912. 

The  book  is  divided  into  three  parts.  The  first  part  deals  with 
the  general  biology  of  tumors,  including  discussions  of  the  nature, 
classification,  structure,  growth,  metastasis,  etiology,  and  other 
important  features.  The  second  part  consists  of  eighteen  chapters 
dealing  with  the  pathology  of  the  special  forms  of  benign  and 
malignant  tumors.  This  part  is  broadly  pathological  in  char- 
acter, but  the  pathological  features  are  made  subservient  to  the 
more  dominant  clinical  phases.  The  third  part  deals  with  the 
regional  consideration  of  tumors  and  is  essentially  clinical  in 
character,  making  frequent  reference,  however,  to  the  more  purely 
scientific  material  of  the  second  part.  Twenty-six  chapters  com- 
prise the  third  part,  four  of  which  are  on  the  female  genital  tract, 
one  entire  chapter  being  devoted  to  carcinoma  of  the  uterus.  The 
book  is  profusely  illustrated  with  drawings  and  photographs  of 
clinical  appearance,  gross  morbid  anatomy,  and  pathological 
histology  of  tumors,  in  addition  to  which  there  are  several  illus- 
trations of  steps  in  operations  indicated  in  the  treatment.  The 
binding  is  excellent,  the  paper  heavy  and  glossed,  and  the  type 
large  and  clear,  divisions  of  the  text  being  indicated  by  heavy- 
faced  type  and  italics.  The  index  is  not  so  complete  as  might  be 
desirable,  there  being  no  mention  of  several  important  conditions, 
notable  among  them  being  epithelioma.  Tliis  is  not  a  matter  of 
nomenclature  for  the  term  appears  in  the  text  in  various  places. 

From  the  point  of  view  of  the  pathologist  the  book  is  fairly 
complete.  It  adds  little  if  anything  to  the  present  conceptions 
of  the  etiology  and  general  biology  of  tumors.    Exactness  of  termin- 
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ology  is  not  strictly  adhered  to,  hut  tliis  feature  does  not  serve  to 
diminish  the  chirity  of  the  subject  matter.  The  classification  is  simple 
and  clear,  but  not  sufficiently  comprehensive  in  the  subdivisions. 
There  is  too  little  stress  laid  on  the  subdivision  of  the  epithelial 
tumors  and  the  consideration  of  the  various  types  of  malignant 
epithelial  tumors  is  incomplete,  in  so  far  as  the  histological  types  are 
concerned.  In  this  group  the  important  benign  cystic  epithelioma 
has  not  been  placed,  nor  is  it  found  in  the  index.  It  seems  un- 
fortunate that  the  "vast  field  of  experimental  oncology  has  been 
entirely  omitted,"  for  there  are  undoubtedly  many  facts  that  have 
been  learned  that  are  adaptable  to  a  broad  conception  of  tumor 
biology  in  its  relation  both  to  the  experimental  worker  and  the 
practitioner.  This  is  especially  true  of  transmissibility,  local  and 
general  immunity,  and  heredity.  The  illustrations  in  this  division 
tend  to  be  sketchy  in  the  histological  details,  as  for  example, 
Figs.  15,  17,  31.  There  is  little  attention  given  to  the  finer  study 
of  highly  magnified  preparations. 

The  regional  consideration  of  tumors  presents  the  work  in  a 
thoroughly  authoritative  fashion  and  is  worthy  of  the  highest 
praise.  Both  physician  and  surgeon  will  find  here  much  of  interest 
and  instruction,  for  there  are  presented  in  very  clear  fashion  the 
pathology,  diagnosis,  and  treatment  of  the  various  tumors  found 
in  the  given  region.  A  clear  idea  is  presented  as  to  the  relative 
frequency  of  the  tumors  considered,  the  differential  diagnosis  is 
discussed  sufficiently  and  a  very  detailed  description  of  the  modes 
(jf  treatment  indicated.  Important  operations  are  described  and 
illustrated  and  some  of  the  plates,  notably  that  showing  the 
lymphatics  of  the  neck  are  exceptionally  good.  The  illustrations 
descriptive  of  the  clinical  phases  of  the  tumors  are  excellent  and 
are  splendidly  correlated  with  gross  morbid  anatomical  and  histo- 
logical photographs  and  drawings.  The  literature  in  this  division 
of  the  book  has  been  brought  up  to  date  much  more  carefully 
than  that  of  the  part  on  tumors  in  general. 

On  the  whole  the  book  may  be  said  to  be  of  value  to  the  labora- 
tory man  chiefly  as  it  brings  him  in  touch  with  the  views  of  the 
practical  surgeon;  but  for  the  general  practitioner,  the  student 
of  surgical  pathology,  the  active  surgeon,  it  must  prove  of  great 
interest  and  worth.  H.  T.  'K. 


Laboratory  Manual  of  Physiology.  By  Frederick  C.  Busch, 
B.S.,  M.D.  Second  edition;  pp.  212;  46  illustrations.  New 
York:   WilHam  Wood  &  Co.,  1911. 

There  is  no  field  in  the  medical  sciences  in  which  a  good  book 
is  so  necessary  as  in  that  of  practical  physiology.     The  unsettled 
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and  different  attitudes  of  the  various  teachers  of  this  branch  is 
difficult  to  meet.  What  is  considered  of  great  importance  by  one 
is  given  a  subsidiary  position  by  another.  Therefore  the  fact  that 
this  book,  under  these  difficulties,  has  reached  its  second  edition 
justifies  attention  and  favorable  consideration.  The  author  covers 
the  whole  subject  in  a  general  way,  starting  with  experiments  of 
a  fundamental  nature  and  extending  these  to  include  phenomena 
of  an  applied  nature.  His  purpose  is  to  give  a  fundamental  knowl- 
edge of  the  subject  to  the  general  student,  and  at  the  same  time 
to  make  the  exercises  have  a  practical  value  to  the  student  of 
medicine.  Although  one  may  wish  for  a  greater  and  more  thorough 
consideration  of  the  latter  side  of  the  subject,  nevertheless  it  is 
impossible  in  many  laboratories  with  their  limited  available  equip- 
ment. The  author  has  succeeded  in  giving  us  a  book  that  can 
be  generally  used.  The  instruments  with  which  the  student  must 
become  acquainted  are  described  in  a  simple  and  lucid  manner,  and 
the  diagrams  are  valuable.  The  book  is  sufficiently  illustrated, 
and  the  exercises  clearly  described.  In  all,  the  book  is  a  valuable 
addition  to  those  alreadv  existing  and  has  manv  advantages. 

E.  L. 


Pathologische  Anatomie:  ein  Lehrbucii  fur  Studierende 
UND  Aerzte.  Herausgegeben  von  L.  Aschoff.  Second  Edition. 
Volume  I:  General  Etiology  and  Pathology.  Pp.  778;  419 
illustrations,  many  of  which  are  colored.  Volume  II:  Special 
Pathology.  Pp.  997;  655  illustrations,  many  in  colors,  and  1 
lithographed  plate.    Jena:  Gustav  Fischer,  1911. 

The  fact  that  this  book  in  the  short  space  of  two  years  appears 
in  a  second  edition  is  sufficient  evidence  of  its  wide  popularity. 
Its  merit  is  unquestionable  and  its  scope  is  so  great  that  a  detailed 
review  seems  advisable. 

The  extensive  alterations  found  in  text,  arrangement,  and  illus- 
tration make  for  vast  improvement  in  the  work  and  in  its  present 
form  the  book  is  practically  a  new  entrant  in  a  field  where  its 
excellence  alone  is  sufficient  reason  for  its  being.  Assuming  that 
the  reader  has  some  familiarity  with  the  first  edition,  it  is  sufficient 
to  point  out  the  principal  changes  made  in  the  second  edition. 

The  chapter  on  exogenous  causes  of  disease,  which  in  the  first 
edition  was  the  last  work  of  Albrecht,  has  been  somewhat  rearranged 
and  enlarged  by  II .  Rossle,  the  enlargement  being  most  noticeable 
in  the  latter's  comprehensive  discussion  of  heredity  and  heritable 
conditions.  Askanazy,  in  rewriting  the  chapter  on  exogenous 
causes  of  disease,  has  retained  the  form  of  his  original  contribution, 
but  has  added  numerous  valuable  illustrations,  the  colored  drawings 
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of  tlie  ova  of  many  of  the  im'tazoaii  parasites  heiiifij  of  esjx'cial 
value  in  rendering;  the  text  additionally  instructive.  Following;; 
these  ehai)ters  an  entirely  new  chapter  by  Rossle,  on  the  general 
l)atholo^y  of  the  cell,  has  been  inserted.  This  is  a  brief  but  intensely 
thoujjhtful  consideration  of  the  morphological,  physical,  and 
chemical  organization  of  the  cell  in  its  normal  and  pathologic-al 
conditions;  it  serves  an  extremely  useful  ])urpose  in  elucidating 
the  retrogressive  cell  phenomena.  Schwalbe's  chapter  on  mal- 
formations and  monsters  has  been  altered  so  little  as  to  need  no 
connnent. 

Gierke's  chapter  on  metabolism  has  been  increased  in  text  and 
illustration,  and  the  writer  presents  his  subject  with  increasing 
breadth  of  view.  As  in  the  first  edition,  however,  he  permits  the 
pathological  conceptions  to  outweigh  all  others,  and  waving  aside 
the  wider  considerations  of  metabolism  as  a  complex  ])rocess  in 
the  entire  organism,  deals  chiefly  with  the  morphological  (,'hanges 
which  result  from  altered  nutrition  and  metabolism  of  the  individual 
cell  or  organ. 

Dietrich's  chapter  on  circulation  has  been  enlarged  by  an  in- 
creased elaborateness  of  discussion  of  the  circulation  in  its  general 
aspect,  of  the  disturbances  of  lymphatic  circulation,  and  of  embol- 
ism and  metastasis.  He  clings  to  Cohnheim's  conception  of  end 
arteries,  and  continues  to  accept  the  old  Weigert  distinction  between 
hemorrhagic  and  anemic  infarction. 

In  the  first  edition  Kretz  presented  the  subject  of  immunity  in 
eight  pages.  He  has  rewritten  and  enlarged  this  chapter  so  that 
the  subject  matter,  much  of  which  is  printed  in  fine  type,  now 
occupies  thirty-one  pages.  Brief  as  is  its  present  form,  the  chapter 
gives  a  clear  discussion  of  the  condition  of  infection,  the  patho- 
genesis of  infectious  diseases,  and  the  nature  of  immunity.  The 
descriptive  sections  on  serum  therapy,  bacteriolysis,  agglutination, 
precipitation,  anaphylaxis  (hypersusceptibility),  cytotoxins,  and 
l)hagocytosis  (including  opsonins)  individually  are  good,  but,  as 
indicated,  are  arranged  in  an  illogical  and  unnecessarily  confusing 
sequence.  Following  these  sections,  the  theory  of  immunity  receives 
conventional  discussion  and  is  illustrated  with  the  usual  diagrams 
of  Ehrlich's  side-chain  theory. 

Lubarsch's  chapter  on  inflammation  can  be  dismissed  with  the 
simple  statement  that  only  slight  alterations  have  been  made,  the 
article  preserving  its  original  clearness,  authority,  and  breadth  of 
view. 

Borst,  in  his  chapter  on  pathological  growth,  has  considerably 
elaborated  the  discussion  of  metaplasia,  and  has  written  a  section 
on  transplantation,  which  is  so  much  more  complete  and  compre- 
hensive than  that  of  the  first  edition  that  it  essentially  is  a  new 
presentation.  The  same  writer  also  has  revised  his  chapter  on 
tumors,  including  in  the  new  edition  an  excellent  discussion  of 


278  REVIEWS 

experimental  work  on  tumors  and  a  splendid  resume  of  the  present 
knowledge  of  the  nature  of  tumors,  which  has  been  acquired  by 
experimental  research.  Except  for  a  slight  change  in  the  position 
of  adamantinoma,  the  classification  remains  the  same  as  in  the  old 
edition. 

The  sense  of  proportion  and  balance  displayed  in  the  book  is 
splendidly  maintained  throughout,  the  only  possible  exception  to 
this  statement  being  the  brevity  of  the  chapter  on  immunity.  It 
would  seem  that  the  rapid  growth  and  increasing  importance  of 
this  subject  demands  more  attention  both  from  pathologist  and 
bacteriologist  than  even  the  enlarged  chapter  by  Kretz,  gives  it. 
Granting  this,  however,  it  will  be  seen  that  this  edition  lays  new 
claim  to  the  position  which  Aschoff 's  book,  from  its  first  appearance, 
took  as  one  of  the  leading  German  works  in  general  pathology.  It« 
excellent  artizanship,  its  logical  arrangement,  its  judicious  illus- 
tration, its  careful,  clear,  and  painstaking  treatment  of  the  wide 
variety  of  subjects  necessary  in  such  a  work,  make  its  recommenda- 
tion a  duty  and  pleasure. 

In  addition  to  an  enlargement  and  revision  quite  in  keeping  with 
that  seen  in  the  volume  on  general  pathology,  the  volume  on  special 
pathology  shows  numerous  changes  in  arrangement.  In  the  present 
form  of  the  book  the  chapters  on  nervous  system,  urinary  apparatus, 
and  genitalia  follow  one  another  in  the  order  named,  but  appear 
between  the  chapters  on  respiration  and  gastro-intestinal  tract; 
the  chapter  on  the  thymus  body  is  retained,  but  the  h^-pophysis, 
which  was  discussed  in  an  appendix  to  the  chapter  on  nervous 
diseases,  now  is  included  in  the  chapter  on  glands  of  internal 
secretion.  All  the  chapters  have  a  bibliography  appended,  a  feature 
much  missed  in  the  first  edition. 

Aschoff  has  rewritten  and  enlarged  his  chapter  on  heart  and 
pericardium,  has  elaborated  the  discussion  on  pathological  physi- 
ology of  the  heart,  and  now  gives  a  clear  but  brief  exposition  of  the 
alterations  in  rhythm  and  association  which  follow  disturbances  of 
the  cardiac  transmission  tracts.  Benda's  chapter  on  the  vessels 
shows  the  beneficial  effect  of  much  careful  rewriting,  rearrange- 
ment, and  additional  illustration,  and  is  advantageously  enlarged 
by  new  and  complete  sections  on  veins  and  lymphatic  vessels. 
Schridde,  in  the  chapter  on  the  blood-forming  organs,  has  enlarged 
the  sections  on  Hodgkin's  disease  and  on  the  "myeloses."  It  is 
gratifying  to  see  his  increasing  appreciation  of  the  interrelation 
between  the  outspoken  leukemias  and  similar  aleukemic  conditions. 
Naegli's  chapter  on  the  blood  remains  much  as  it  appeared  in  the 
first  edition,  except  for  elaboration  of  the  sections  on  the  various 
forms  of  anemia  and  leukemia. 

O.  Naegeli's  chapter  on  the  thymus  is  enlarged,  and  the  subject 
is  presented  clearly  and  concisely,  but  his  personal  views  are 
emphasized  even  more  dogmatically  than  in  the  older  edition. 
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M.  R.  Scliinidt  has  retaiiicd  much  of  the  fori7i  and  text  of  his 
intiTt'sting  and  well-written  chapter  on  the  organs  of  motion  (hones, 
joints,  muscles,  etc.)  and  has  added  an  instructive  section  on  the 
permanent  alterations  in  the  skeleton  resulting  from  congenital 
and  acquired  pathological  conditions. 

Heitzke's  cha])ter  on  the  organs  of  respiration  shows  a  more 
complete  consideration  of  the  diseases  of  the  bronchi  and  a  more 
elaborate  discussion  of  the  inflammatory  processes  in  the  lungs 
than  appeared  in  the  first  edition. 

The  changes  in  P.  Ernst's  chapter  on  the  nervous  system  are 
slight  and  hardly  worthy  of  description. 

AschofY,  in  the  chapter  on  the  urinary  apparatus,  now  divides 
chronic  kidney  affections  into  three  instead  of  two  groups — chronic 
tubulo-glomerular  nephritis,  chronic  regenerative  nephritis,  and 
chronic  kidney  alteration  the  result  of  altered  circulatory  conditions. 

■NI.  Simmonds,  in  rewriting  and  enlarging  his  chapter  on  the  male 
genitalia,  has  added  several  new  illustrations,  and  has  included  in 
the  text  a  new^  and  valuable  section  on  the  pathology  of  the  male 
urethra.  AschoflF  has  rewTitten  the  chapter  on  female  genitalia 
so  as  to  enlarge  it  and  make  it  of  distinctly  greater  value. 

Almost  certainly  the  most  gratifying  change  is  found  in  the 
chapter  on  the  gastro-intestinal  tract.  In  the  first  edition  this  was 
covered  in  a  somewhat  perfunctory  fashion  by  Bernh.  Fischer,  but 
in  the  second  edition  has  been  taken  over  by  x\schoflf.  The  latter, 
although  adhering  to  the  original  plan  of  Fischer,  has  entirely 
rewritten  and  greatly  elaborated  all  the  sections;  he  has  added  a 
section  on  hernia,  and  has  made  the  chapter  a  splendidly  wTitten, 
well  illustrated  exposition  of  the  pathology  of  this  system.  C. 
Sternberg  has  made  very  little  change  in  his  chapter  on  liver,  bile 
passages,  and  pancreas. 

Von  Gierke,  in  the  chapter  on  glands  of  internal  secretion, 
markedly  improves  his  chapter  by  a  greater  elaborateness  of  dis- 
cussion of  the  normal  and  pathological  physiology  of  the  various 
glands. 

Jores,  in  the  chapter  on  skin,  has  made  only  minor  changes  in 
text  and  nomenclature. 

It  will  readily  be  seen  that  the  entire  book  has  received  altera- 
tions which  distinctly  increase  its  value.  It  deserves  the  same  high 
praise  that  is  bestow^ed  on  the  volume  on  general  pathology.  It 
is  difficult  to  understand  the  unfortunate  sequence  of  chapters 
which  has  been  mentioned  above;  and  there  is  no  clear  reason  why 
the  thymus  should  not  be  included  with  the  ductless  glands,  especi- 
ally when  one  observes  the  statement  of  Naegeli  himself  that  this 
gland  is  not  lymphatic  in  character,  nor  does  it  have  any  blood- 
forming  function,  being  in  his  opinion  a  gland  purely  of  internal 
.secretion.  Putting  aside  these  more  or  less  academic  considera- 
tions, the  fact  remains  that  the  book  is  well  balanced  and  well 
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written,  it  shows  an  admirable  attempt  to  break  away  from  purely 
morphological  descriptions,  shows  a  spirit  of  deep  philosophy,  is  a 
safe  guide  and  authoritative  text-book,  and  in  common  with  the 
volume  on  general  pathology  should  continue  to  hold  an  extremely 
high  place  in  the  scientific  literature  of  the  world.  H,  T.  K. 


Die  Storungen  des  Verdauungsapparates  als  Ursache  und 
FoLGE  anderer  Erkrankungen  (The  Disturbances  of  the 
Digestive  Apparatus  as  the  Cause  and  Conseauence  of 
Other  Diseases).  By  Dr.  von  Hans  KLerz,  in  Breslau.  Second 
edition.  Part  I.  The  Blood,  Metabolic  and  Constitutional 
Diseases  in  their  Relation  to  the  Digestive  Apparatus.  Pp.  218. 
Berlin:   S.  Karger,  1912. 

With  this  volume  begins  the  publication  of  the  second  edition 
of  Plerz's  comprehensive  correlative  work  on  the  disturbances  of 
digestion,  and  the  statement  is  made  on  the  cover  of  Part  I  that 
the  further  numbers  will  appear  in  quick  sequence.  As  far  as  the 
writer  is  aware,  there  have  been  no  English  translations  of  this 
work,  the  first  edition  of  which  appeared  in  1898. 

To  wide  readers  of  foreign  literature  or  to  European  workers  it 
doubtless  needs  no  introduction,  but  to  the  American  medical 
public  the  work  is  probably  but  little  known. 

To  pass  final  judgment  upon  the  present  edition  as  a  whole  from 
the  first  section  now  at  hand,  would  be  premature,  but  a  review  of 
Part  I  suggests  that  no  radical  departure  is  to  be  made  in  this 
edition  from  the  plan  and  scope  of  its  predecessor.  The  title  of  the 
work  reveals  what  an  almost  limitless  field  Herz  has  attempted 
to  cover,  and  how  nearly  impossible  of  success  such  an  effort  must 
be  in  our  present  state  of  knowledge.  That  a  single  author  should 
compass  the  multitudinous  relations  implied  is  bold  enough,  but 
is,  perhaps,  less  remarkable  than  that  he  should  be  able  to  present 
them  with  brevity.  It  is  plain  that  this  could  be  accomplished 
only  by  necessary  sacrifices  here  and  there,  but  Herz  has  succeeded, 
nevertheless,  in  presenting  an  enormous  array  of  curious,  common- 
place, and  rare  facts  of  a  practical  and  very  real  interest. 

The  plan  of  the  work  consists  in  presenting  and  considering  at 
length,  under  their  respective  headings  of  the  various  diseases  of 
other  organs,  those  disturbances  of  digestion  which  may  occur  as 
the  causes,  complications,  or  sequelse  of  these  conditions.  In  his 
discussion  of  these  factors,  the  author  presents  the  views  of  leading 
workers  in  a  given  line,  less  b}'  a  statistical  summary  of  what  has 
been  done  than  by  a  rather  happy  personal  style  of  exposition 
which  holds  the  readers'  attention.  There  is  given  here,  of  course, 
much  play  for  individual  opinion,  of  which  Herz  stands  in  no 
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lack,  hut  lie  seems  to  lia\e  kei)t  a  dispassionate  outlook  in  the 
midst  of  unich  eoutroversial  evidence,  l'rec|uently  lea\in,u  the  issue 
frankly  undtcithMh  In  other  cases,  however,  lie  does  not  hesitate 
to  ofl'er  conclusions  as  when,  under  gout,  he  states  that  until 
further  evitlence  is  forthcomini!;,  we  can  in  jjeneral,  regard  digestive 
disturbances  in  this  condition  as  an  expression  of  the  gout  itself. 

The  a(l\ance  of  medicine  since  the  i)ul)lication  of  the  last  edition 
of  this  work  has  been  so  considerable  as  to  necessitate,  evidently,  not 
only  the  rewriting  of  most  parts,  but  also  the  composition  of  many 
new  one,  evidence  of  which  is  clear  in  the  table  of  contents  and  the 
rearrangement  of  its  sections.  Tetany,  for  exam])le,  has  come  in 
for  a  share  of  attention  which  the  activity  of  workers  in  that  line 
has  of  late  years  drawn  upon  it.  In  a  consideration  of  its  etio- 
logical factors,  Herz  takes  occasion  here,  as  elsewhere,  to  indicate 
his  own  attitude.  lie  leans  away  from  the  view  which  would  make 
gastro-intestinal  toxins  in  the  circulating  blood  factors  of  direct 
injury  to  the  ])arathyroid  glands,  and  espouses  instead  the  inter- 
ing  but  fancifully  elaborated  h^"pothesis  of  which  Falta,  Eppinger, 
and  Rudinger  are  the  sponsors. 

The  field  of  usefulness  of  a  work  such  as  this  lies,  of  course,  in 
many  directions,  but  it  must  extenfl  chiefly  to  the  clinician  who 
concerns  himself  with  a  ])hilosophical  view  of  medicine  or  the  more 
abstract  research  worker  who  may  enter  the  clinical  realm  The 
book  is  not  one  from  which  the  practical  physician  may  expect 
much  help,  except  in  the  study  of  obstruse  problems  within  its 
sphere,  but  it  should  be  of  much  interest  to  any  intelligent  reader 
of  medicine,  and  a  store-house  of  information  to  the  clinical  inves- 
tigator. 

The  paper  on  which  the  work  is  printed  is  rather  heavy,  but  the 
type,  as  in  most  German  texts,  is  excellent.  A  fairly  extensive 
bibliography  accompanies  Part  I.  R.  P. 


Cesarean  Section  in  Great  Britain  and  Ireland.  By  Armand 
RouTH,  M.D.,  F.R.C.P.  Obstetric  Physician  to  Charing  Cross 
Hospital,  London;  and  Consulting  Physician  to  Samaritan  Free 
Hospital  for  Women,  London,  etc.  Pp.  233.  London:  Sherratt 
&  Hughes,  191L 

This  book  is  the  enlargement  of  a  report  read  at  the  inter- 
national Congress  in  St.  Petersburg,  1910,  and  contains  tables  of 
1282  cases  of  Cesarean  section  by  over  100  British  obstetricians 
and  gynecologists  living  on  June  1,  1910.  It  is  designed  to  present 
a  complete  statement  of  British  work  done  in  Cesarean  section. 
Cases  of  hysterotomy  and  hysterectomy  performed  before  fetal 
viability,  and  cases  of  ruptured  uterus  ha\e  been  excluded. 
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Routh  introduces  before  his  tables  a  historical  sketch  of  tht 
various  operations  which  preceded  Cesarean  section,  and  alsc 
the  modern  operations  which  compete  with  it. 

In  treating  of  the  history  of  Cesarean  section  in  Great  Britain, 
he  quotes  Playfair's  statement  in  1866  that  the  mortality  was 
then  89  per  cent.  The  mortality  of  Cesarean  section  has  steadilv 
diminished  from  38  per  cent,  in  1891  and  1896;  20  per  cent,  in  1902; 
about  12  per  cent,  in  1904,  until  at  the  time  of  writing  the  operation 
has  scarcely  any  morbidity,  and  a  mortality  under  favorable  condi- 
tions of  2.9  per  cent. 

In  1906,  90  cases  for  contracted  pelvis  are  reported  with  a  mortal- 
ity of  2.2  per  cent.;  in  1908,  154  cases  with  a  mortality  of  4.5  pei 
cent. 

Routh  brings  up  the  interesting  question  of  Cesarean  section 
in  septic  cases,  and  draws  attention  to  the  familiar  fact  that  repeated 
examinations  and  efforts  to  deliver  with  forceps  increase  the  mortal- 
ity three-fold.  Likewise  the  rupture  of  the  membranes  before 
operations  increases  the  mortality  nearly  five  times. 

He  draws  attention  to  j\Iax well's  recommendation  that  the 
amniotic  cavity  be  irrigated  with  normal  salt  solution  or  boric 
acid  solution,  at  a  temperature  of  100°  F.  before  Cesarean  section 
is  performed.  This  may  be  accomplished  by  passing  a  soft  metal 
pliable  tube  into  the  uterus. 

AVhere  the  parturient  canal  is  probably  infected,  and  the  fetal 
heart  weak,  or  the  child  deformed  or  injured,  craniotomy  witt 
intrauterine  irrigation  is  indicated;  where  the  uterus  is  evidently 
infected,  hysterectomy  with  intraperitoneal  treatment  of  the  stump 
Thus  in  216  cases  infected  before  operation,  the  maternal  mortalit\ 
was  27.7  per  cent,  with  the  classic  Cesarean  section;  while  in  1^ 
cases  infected,  treated  by  hysterectomy  with  intraperitoneal  treat- 
ment of  the  stump,  there  was  no  maternal  mortality. 

In  contracted  pelves,  British  obstetricians  induce  labor  at  the 
thirty-fifth  week  for  moderate  contraction,  with  the  fetus  of  pro- 
portionate size.  If  the  patient  is  first  seen  at  full  term  or  labor 
with  no  attempts  to  deliver,  conservative  section  would  be  chosen 
and  in  infected  cases  hysterectomy. 

In  pregnancy  complicated  by  fibroids  the  patient  should  go  tc 
term,  with  section  if  required.  In  cancer,  patients  seen  early 
should  have  total  hysterectomy,  if  the  case  is  favorable  for  oper- 
ation. If  unfavorable,  the  patient  should  go  as  nearly  as  possible 
to  full  term  and  be  delivered  by  section. 

In  ovarian  tumors  complicating  pregnancy,  it  is  safest  to  remove 
the  tumor  as  early  as  possible.  In  cases  seen  at  labor,  if  the  tumoi 
is  abdominal,  vaginal  delivery  should  be  practised  with  ovariotom;s 
later.  If  conditions  are  unfavorable,  removal  of  the  tumor  anc 
section  are  best. 

Where  other  pelvic  tumors,  retroflexion  of  the  uterus,  or  stenosii 
are  present,  section  has  a  legitimate  field. 


tweddell:  a  mother's  guide  28.*^ 

It  is  thoiij^lit  that  in  coiicoalcd  accidciitiil  lioinorrliage  abdominal 
Cesarean  section  may  be  done  in  tiie  interest  of  the  motiier.  In 
placenta  praevia,  section  is  limited  to  rigid  undilatable  cervix, 
with  motluT  and  child  in  good  condition.  In  eclampsia,  with  the 
patient  getting  steadily  worse  and  the  cervix  undilatable,  abdominal 
Cesarean  section  may  be  employed. 

Vaginal  Cesarean  section  is  not  a  favorite  operation  in  Great 
Britain. 

At  the  time  of  writing,  it  is  estimated  that  Cesarean  section  by 
all  operators,  from  all  indications  in  the  United  Kingdom,  has  a 
maternal  mortality  of  8.1  per  cent.  In  contracted  pelves  the 
mortality  with  all  operators  was  6.1  per  cent.,  and  when  favorable 
cases  were  selected  was  2.9  \)er  cent. 

This  interesting  and  valuable  collection  of  cases  will  prove  of 
great  service  to  obstetricians  throughout  the  world  in  determining 
the  true  place  for  the  important  operation  of  delivery  by  abdominal 
section.  E.  P.  D. 


A  Mother's  Guide.  A  Manual  for  the  Guidance  op  Mothers 
AND  Nurses.  By  Francis  Tweddell,  M.D.,  Alumnus  Bellevue 
Hospital,  New  York;  Fellow  of  the  New  York  Academy  of 
Medicine;  Assistant  Physician  to  the  Babies'  Hospital  Dis- 
pensary, New  York.  Pp.  183;  10  illustrations.  New  York: 
James  T.  Dougherty,  1911. 

The  author's  statement,  in  his  preface,  that  he  aims  "to  give 
simple,  clear,  and  complete  directions,  especially  as  regards  nurs- 
ing and  artificial  feeding  of  infants,  and  disorders  of  digestion," 
is  well  borne  out  by  a  perusal  of  his  book.  This  little  work  will 
undoubtedly  prove  to  be  a  great  helj)  to  physician,  nurse,  and 
mother. 

The  physician  will  find  it  useful  as  a  source  of  reference  to  which 
the  mother  can  be  directed  for  specific  information  as  to  how  to 
carry  out  his  x)rders,  such  as  for  pasteurization,  sterilization, 
peptonization  of  milk,  preparation  of  whey,  barley  water,  beef 
juice,  etc.  To  the  nurse  it  will  be  a  ready  reference  book  when 
memory  fails. 

An  intelligent  mother,  who  grasps  the  thought  of  the  book 
and  so  acquires  a  rational  outlook  on  the  problems  of  infant  life, 
will  be  well  repaid  for  the  time  spent  in  its  study.  As  a  guide 
to  how  to  keep  a  healthy  baby  well  it  leaves  nothing  to  be  desired. 

The  advisability  of  including  the  section  on  acute  infections  is 
doubtful,  especially  as  treatment  is  outlined.  The  symptoms  of 
graver  imjjort  arc,  however,  described  and  if  the  frequent  admoni- 
tion to  call  in  the  family  physician  is  not  disregarded,  while  this 
treatment  is  tried,  it  may  serve  a  useful  purpose.  A.  A.  H. 
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Ophthalmic  Myology.  A  Systeal\tic  Treatise  on  the  Ocular 
Muscles.  By  G.  C.  Savage,  ]M.D.,  Professor  of  Ophthalmology 
(Defects  of  the  Eye)  in  the  ^Medical  Department  of  Vanderbilt 
University.  Second  edition;  pp.  685;  84  illustrations  and  6 
plates.  Nashville:  Published  by  the  Author;  printed  by 
]\IcQuiddy  Printing  Company,  1911. 

As  the  law  of  monocular  and  binocular  rest  and  motion,  as  also 
the  law  of  direction,  is  based  upon  the  recognition  of  the  true 
locations  of  the  posterior  and  anterior  poles  of  the  eye,  the  author 
insists  that  Helmholtz's  work  is  vitiated  by  two  fundamental 
errors:  (1)  In  not  taking  the  centre  of  the  macula  as  the  posterior 
pole,  and  (2),  in  holding  that  visual  lines  are  axial  rays  instead 
of  prolonged  radii  of  retinal  curvature.  He  also  thinks  that 
Listing's  law  is  not  true,  but  "should  be  forgotten  in  the  interest 
of  truth."  The  writer  posits  a  number  of  innervation  centres, 
not  upon  the  basis  of  anatomical  localization,  which  he  considers 
necessary  to  explain  the  phenomena  of  ocular  movements. 

In  the  practical  portion  of  the  work  adequate  space  and  con- 
sideration is  given  to  the  various  anomalies  of  the  ocular  muscles. 
Cyclophoria,  which  is  in  large  measure  peculiarly  the  writer's  own 
domain,  is  perhaps  more  fully  treated  than  in  any  other  work  deal- 
ing with  this  subject.  Numerous  apposite  clinical  cases  are  cited 
in  illustration  of  the  principles  laid  down.  Among  the  former, 
it  may  be  worth  Avhile  to  call  attention  to  the  report  of  a  case  in 
which  an  eye  with  good  vision  was  enucleated,  but  not  by  the  author, 
to  relieve  severe  nervous  symptoms  caused  by  what  was  considered 
hopeless  muscle  imbalance.  The  operation  is  said  to  have  cured 
the  patient — a  truce  to  comments !  T.  B.  S. 


Manual  of  Practical  Physiology.  By  John  C.  Hemmeter, 
M.D.,  Ph.D.,  LL.D.  Pp.  223;  55  illustrations.  Philadelphia: 
P.  B.  Blakeston's  Son  &  Co.,  1912. 

The  practical  physiology  of  Hemmeter  is  the  product  of  the 
long  experience  of  the  teacher  and  no  doubt,  in  the  hands  of  his 
students,  is  of  great  value.  The  instruments  described  are  in  a 
large  measure  those  of  Porter,  from  whom  he  liberally  contributes 
in  describing  them.  He  takes  up  in  an  elementary  manner,  muscle 
and  electrophysiology.  In  like  manner  he  considers  blood  and 
circulation.  Respiration  receives  scant  attention  as  does  vision 
and  digestion.  The  internal  secretions,  however,  are  given  con- 
siderable space  and  the  chapter  devoted  to  this  subject  is  very 
satisfactory.  Immunity  is  also  referred  to.  The  text  is  clearly 
written  in  simple  language  which,  no  doubt,  can  be  readily  under- 
stood bv  the  student.  E.  L. 
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The  Successful  Inoculation  of  Blood,  Blood  Serum,  and  Sperm  of 
Syphilitics  into  Rabbits. — P.  Uhlenhuth  and  P.  Mulzer  {Bcrl.  klin. 
Woch.,  1912,  xlix,  152)  have  succeeded  in  inoculating  rabbits  with  the 
blood,  blood  serum,  and  sperm  of  syphilitics.  The  defibrinated  blood 
of  a  woman  with  secondary  lues  (only  a  few  papules  on  the  buttocks) 
was  obtained  from  an  arm  vein.  On  dark  field  examination,  no  spiro- 
chetes could  be  demonstrated.  Into  the  testicles  of  each  of  three 
rabbits,  2  c.c.  of  blood  was  injected.  All  three  animals  developed  a 
syphilitic  orchitis  with  enormous  numbers  of  active  spirochetes  in  the 
lesions.  The  first  lesion  appeared  just  eight  weeks  after  inoculation. 
From  a  man  with  florid  syphilis,  a  recurrence  following  salvarsan 
treatment,  defibrinated  blood  and  blood  serum  were  obtained  and 
were  similarly  injected  into  the  testicles  of  rabbits.  From  the  same 
patient  sperm  was  secured  by  manual  friction.  The  penis  and  glans 
were  free  from  visible  lesions.  They  were  thoroughly  cleansed  and  the 
sperm,  received  in  a  sterile  Petri  dish,  was  imme(Hately  diluted  with 
about  one-half  vohuue  of  lukewarm  salt  solution.  One  cul)ic  centi- 
meter of  this  mixture  was  injected  into  each  testicle  of  three  rabbits. 
The  sperm  showed  actively  motile  spermatozoa,  no  red  blood  cor- 
puscles or  pus  cells.  Neither  blood,  l)lood  scrum,  nor  sperm  showed 
spirochetes  on  examination  with  dark  field  illumination.  Blood  and 
blood  .serum  each  gave  two  positive  inoculations  out  of  three  trials, 
while  with  sperm  all  three  animals  inoculated  developed  syphilitic 
orchitis.  Uhlenhuth  and  Mulzer  suggest  the  bearing  of  these  experi- 
ments on  hereditary  lues  and  on  the  diagnosis  of  obscure  cases  with 
negative  VVassermann  reaction.  The  inoculation  method  opens  wide 
possil)ilities  which  are  being  investigated  by  Uhlenhuth  and  Mulzer. 


286  PROGRESS  OF  MEniCAL  SCIENCE 

An  Epidemic  of  Sore  Throat  Due  to  a  Peculiar  Streptococcus. — 
D.  J.  Davis  and  E.  C.  Rosenow  (Jour.  Amer.  Med.  Assoc,  1912, 
Iviii,  773)  state  that  during  the  last  three  months  in  Chicago, 
there  has  been  an  epidemic  of  sore  throat  characterized  by  unusual 
severity,  and  with  complications  strikingly  different  from  those  of 
other  years.  A  streptococcus  with  certain  features  is  found  in  prac- 
tically all  cases.  The  attack  begins  suddenly  with  or  without  chill. 
Fever  and  constitutional  s^'mptoms  are  out  of  all  proportion  to  the 
local  involvement.  The  throat  presents  a  chffuse  redness.  The  tonsils 
are  always  infected,  the  crypts  filled  with  exudate.  A  grayish  mem- 
brane may  spread  over  a  large  part  of  the  tonsil  with  only  occasional 
ulceration.  The  acute  symptoms  often  subside  in  a  few  days.  But 
at  the  end  of  a  week,  the  patient  may  suddenly  become  worse  with  a 
clinical  picture  suggesting  septicemia.  The  cervical  glands  may 
become  very  large,  but  usually  do  not  suppurate.  Otitis  media  is 
frequent.  Empyema,  erysipelas,  meningitis,  etc.,  are  found  as  com- 
plications, most  often  in  the  group  of  cases  with  little  glandular  involve- 
ment but  marked  constitutional  reaction.  Blood  cultures  are  usually 
negative.  A  pure  streptococcus  can  be  grown  in  practically  all  cases, 
from  the  tonsils  and  secondary  lesions  indicated;  it  is  Gram-positive, 
capsulated,  occurring  in  short  chains  and  pairs.  Culturally  it  appears 
to  occupy  a  position  between  Streptococcus  pyogenes  and  mucosus 
capsulatus.  It  is  not  the  pneumococcus.  Passage  through  animals, 
to  all  of  which  the  organism  is  highly  virulent,  increases  the  capsular 
substance  strikingly.  From  this  characteristic,  and  from  the  fact  that 
the  capsule  is  lost  on  artificial  media,  Davis  and  Rosenow  suggest 
that  the  capside  and  high  virulence  are  the  results  of  frequent  human 
passage,  which  may  explain  the  unusual  tendency  to  complications, 
and  the  general  severity  of  the  disease. 


Pericarditis  in  Bright's  Disease;  Its  Relation  to  Nitrogen  Retention. 
— F.  WiDAL  and  A.  \Yeill  (Jour.  Urologic,  1912,  i,  177)  observe  that 
pericarditis  has  long  been  recognized  as  a  complication  of  chronic 
nephritis.  Bright  believed  its  frequency  due  to  chemical  alteration  of 
the  blood.  A  review  of  more  recent  literature  shows  varying  opinions 
as  to  its  cause.  Widal  and  Weill  have  studied  11  cases,  7  recognized 
during  life.  All  showed  high  nitrogen  content  of  the  blood  serum,  5 
cases  having  1.87  gram  and  1.95  gram  per  liter,  6  between  2.3  grams, 

3  over  3  grams.  In  4  cases,  cultures  from  the  pericardium  showed  no 
growth,  2  cases  showed  Bacillus  coli  which  did  not,  however,  agglutinate 
the  patients'  serum  collected  ante  mortem,  1  showed  streptococcus,  and 

4  pneumococcus,  2  of  which  had  concomitant  pneumonia.  From 
these  and  similar  observations,  Widal  and  Weill  believe  that  peri- 
carditis in  Bright's  disease  is  a  manifestation  of  marked  nitrogen 
retention,  of  equal  importance  on  this  account  as  for  its  localization. 


The  Relative  Value  of  Immediate  and  Delayed  Laparotomy  in 
Pneumococcal  Peritonitis. — To  attempt  to  estimate  the  effect  of 
immediate  laparotomy  in  pneumococcal  peritonitis,  H.  C.  Caaieron 
(Proc.  Roy.  Soc.  Med.,  1912,  v,  Clinical  section,  123)  has  analyzed 
the  cases  admitted  to  Guy's  Hospital  during  the  last  nine  years.  Of 
the  19  female  cases,  15  occurred  between   the  ages  of  five  to  fifteen 
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years;  of  the  7  male,  all  were  aged  under  twenty-two  years.  The 
disease  is  an  acute  peritonitis  due  to  a  pneumoeoccus  septicemia, 
characterized  in  addition  by  the  great  and  rapid  exudation  of  fluid 
into  the  peritoneal  cavity.  The  diagnosis  is  suggested  l)y  the  patient's 
age  and  sex;  by  an  onset  with  rigors,  convulsions,  or  herpes  labialis; 
by  the  early  appearance  of  delirium  or  pronounced  diarrhea;  by  the 
simultaneous  presence  of  pleurisy,  pericarditis,  or  pneumonia.  The 
course  is  a  two  or  three  weeks'  fever,  suggesting  typhoid,  but  with 
more  intense  abdomiiud  symptoms.  At  the  end  may  be  left  a  residual 
collection  of  pus,  often  sub-diaphragmatic,  sometimes  more  diffuse, 
forming  with  greater  rapidity  than  in  tuberculous  peritonitis.  In 
those  who  pass  successfully  through  the  septicemia,  recovery  may 
take  place.  A  minority  of  cases  die  as  a  result  of  failure  of  drainage  of 
residual  pus  collections.  Cameron  believes  that  there  is  no  evidence 
that  laparotomy  at  the  onset  increases  the  chances  of  recovery  from 
the  septicemia,  or  helps  to  cut  short  the  process  in  the  peritoneal 
cavity.  So  it  is  wiser  to  delay  operation  until  the  disease  has  become 
localized  in  the  peritoneum,  just  as  is  done  in  dealing  with  the  empyema 
following  pneumonia. 


The  Relatior  of  Chorea  to  Rheumatism;  Ad  Analysis  of  300  Cases. 
— M.  S.  Fraser  {Practitioner,  1912,  Ixxxviii,  461).  The  object  of 
this  paper  is  to  discuss  the  clinical  evidence  in  regard  to  the  rela- 
tion of  chorea  to  rheumatism.  From  his  analysis,  Fraser  finds  that 
53  per  cent,  of  his  series  showed  definite  evidence  of  rheumatism 
either  previously  to  or  concurrent  with  the  attack  of  chorea;  72  per 
cent,  had  either  a  personal  or  strong  family  history  of  rheumatism. 
In  a  large  number  there  was  a  history  of  nervous  diseases  in  other 
members  of  the  family.  In  comparing  the  age  incidence,  Fraser, 
agreeing  with  Guthrie's  figures,  found  a  marked  increase  in  chorea 
between  six  to  twelve  years,  and  in  acute  rheumatism  between  seven 
to  twelve  years.  The  seasonal  incidence,  agreeing  with  Gabbet, 
showed  the  maximum  of  chorea  one  month  later  than  rheumatism. 
According  to  Batten,  25  per  cent,  of  115  chorea  patients  treated  at  the 
time,  without  signs  of  rheumatism,  developed  it  within  six  years.  In 
regard  to  the  relation  of  previous  disease,  Fraser's  figures  showed  that 
measles  and  whooping  cough  had  no  connection  with  the  onset  of 
chorea.  Neither  scarlet  fever  nor  diphtheria  seemed  of  any  appreciable 
importance.  Hence,  Fraser  believes  that  the  majority  of  choreas  are 
closely  associated  with  rheumatism,  and  that  possibly  all  cases  of  true 
chorea  are  rheumatic  in  origin,  with  chorea  a  cerebral  manifestation. 


The  Causes  of  Death  in  Tabes. — Charles  W.  Burr  {Jour.  Nerv. 
and  Merit.  Dis.,  1912,  xxxix,  145)  finds  that  persons  suffering  from 
chronic  degenerative  diseases  of  the  spinal  cord  do  not,  as  a  rule,  die 
from  them,  but  from  some  general  affection  attacking  other  orgajis. 
This  is  typically  true  of  tabes,  though  sometimes  the  disease  may  be 
indirectly  the  cause  of  death.  The  observation  of  accompanying  lesions 
is  of  practical  therapeutic  importance,  since  treating  them  may  lead 
to  prolongation  of  a  life  bearable  for  the  patients.  To  emphasize  the 
necessity  of  thorough  diagnosis.  Burr  gives  the  protocols  of  34  cases. 
General  arteriosclerosis  is  so  common  as  to  be  regarded  as  part  of  the 
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morbid  anatomy  of  tabes.  Chronic  myocarditis,  vahular  heart 
disease,  and  chronic  nephritis  were  noterl  most  frequently.  Aneurysm 
was  found  in  3  castas,  not  causing  death;  6  died  from  puhnonary  tulier- 
culosis;  5  from  croupous  pneumonia;  2  from  septicemia  from  bedsores. 
In  conclusion,  Burr  considers  his  figures  are  of  no  value  save  to  show 
that  death  in  tabes  may  come  from  some  complication  early,  or  may 
be  delayed  for  man}-  years.  So  the  life  of  a  tabetic  is  not  definitely 
limited.    It  may  be  long  or  short,  the  disease  not  progressing  evenly. 


The  Value  of  the  Antigen  Reaction  of  Debre  and  Paraf  for  Rapid 
Diagnosis  of  Urinary  Tuberculosis. — M.  Chevassu  {Presse  Med., 
February  2S,  1912,  xvii,  173).  Debre  and  Paraf  have  used  for 
diagnosis  of  renal  tuberculosis  a  modification  of  the  Bordet-Gengou 
reaction.  In  a  suspected  case  they  have  used  for  antigen  the  patient's 
urine,  for  antibody,  known  tuberculosis  serum,  and  have  tested  the 
deviation  of  complement  against  a  hemolytic  system  of  sheeps'  cor- 
puscles and  anti-sheep  serum.  Chevassu  reports  with  this  method  a 
series  of  29  cases  controlled  by  autopsy  or  operation,  15  cases  con- 
trolled by  guinea-pig  inoculation,  and  36  cases  not  controlled  save  by 
clinical  observation.  Little  stress  is  laid  on  the  last.  Chevassu  finds 
that  this  reaction  gives  exact  results  in  nine-tenths  of  the  cases.  In 
none  was  a  negative  reaction  obtained  with  a  positive  control.  On 
the  whole,  Chevassu  concludes  that  this  method  is  of  great  value  for 
the  rapid  positive  diagnosis  of  renal  tuberculosis,  but  of  greater  value 
negatively.  For  the  failure  to  find  organisms  in  urine  has  never  been 
significant,  and  a  negative  inoculation  is  far  less  convincing  than  a 
positive. 


On  the  Lesions  Produced  in  the  Appendix  by  Oxyuris  Vermicularis 
and  Trichocephalus  Trichiura. — From  reviewing  the  literature,  R.  L. 
Cecil  and  K.  Bulkley  {Jour.  Exper.  Med.,  March,  1912,  xv,  225) 
find  that  of  parasites  observed  in  the  appendix  the  most  common  are 
oxyuris  and  trichocephalus,  but  that  there  has  been  slight  effort  to 
determine  whether  their  presence  is  fortuitous,  a  predisposing  factor 
for  disease,  or  the  existing  cause  of  it.  They  have  therefore  studied 
148  unselected  appendices  of  children  between  the  ages  of  two  and 
fifteen  .years  to  determine  the  frequency  of  incidence  of  parasites,  the 
percentage  of  cases  in  which  specific  lesions  could  be  demonstrated,  and 
the  character  of  each,  Oxyuris  was  found  more  commonly.  The 
series  of  controls  was  so  small  that  no  definite  conclusions  could  be 
drawn,  but  Cecil  and  Bulkley  believe  that  as  7  per  cent,  of  healthy 
children,  according  to  Schloss,  have  oxyuris,  such  a  percentage  or  less 
would  probably  represent  its  incidence  in  the  normal  appendix  of 
children.  In  disease,  the  pathological  picture  seemed  characteristic. 
Grossly  the  organ  is  moderately  swollen  and  rigid,  the  lumen  filled  with 
blood  and  mucus.  The  mucosa  is  swollen  and  more  velvety  than 
normal.  In  most  cases,  in  the  neighborhood  of  the  parasite  are  usually 
purpuric  spots  or  small  hemorrhagic  ulcers.  There  is  no  suppuration, 
gangrene,  or  perforation.  Microscopically,  where  the  oxyuris  has 
invaded  the  mucosa,  but  with  little  destruction  of  tissue,  there  is 
extensive  extravasation  of  blood  tlirough  the  ruptured  epithelium  into 
the  lumen,  but  without  inflammatory  reaction.    In  more  marked  cases 
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there  is  necrosis  of  the  mucosa,  witli  formation  of  ulcers  characterized 
by  hemorrhagic  bases,  undermined  edges,  and  no  reaction  save  with 
secondary  infection.  The  process  may  heal  with  encapsulation  of 
the  worm.  Hence  they  conclude  that  oxyuris  in  a  diseased  appendix 
may  produce  characteristic  lesions,  and  in  most  cases  is  the  exciting 
cause  of  the  pathological  changes  found.  The  trichoccphalus  cases 
were  few.  These  parasites  show  a  tendency  to  burrow  along  beneath 
the  columnar  epithelium  in  contrast  to  the  oxyuris,  which  penetrates 
more  deeply.    Otherwise  the  picture  is  not  distinctive. 


The  Avoidance  of  Anaphylactic  Phenomena  on  the  Injection  of 
Immune  Serum. — E.  Friedberger  and  S.  JMita  [Deut.  vied.  Woch., 
1912,  xxxviii,  204)  review  the  various  methods  which  have  been  pro- 
posed for  the  prevention  of  serum  disease,  of  which  Besredka's  is  the 
best.  An  experiment  of  Bordet's  suggested  to  Friedberger  and  Mita  a 
new  procedure  which  they  have  tested  experimentally  on  guinea-pigs. 
The  animals  were  first  sensitized  to  horse  serum  and  then  the  fatal 
dose  of  serum  when  injected  •  intravenously  was  determined.  The 
remaining  animals  were  given  varying  amounts  of  serum,  i.  e.,  one 
or  more  times  the  fatal  dose,  all  injections  being  intravenous.  It  was 
found  that  when  the  serum  was  injected  very  slowly  eighteen  to  sixty 
minutes),  as  much  as  ten  times  the  fatal  dose  could  be  administered 
safely.  Friedberger  and  Mita  believe  their  results  warrant  trial  of 
their  method  by  clinicians  when  it  becomes  necessary  to  re-inject  an 
individual  with  the  same  kind  of  serum  or  in  cases  where  hypersuscepti- 
bility  is  suspected. 


Urobilin  and  Bilirubin  in  Human  Blood  Serum.— O.  Roth  and  E. 
Herzfeld  {Deut.  vied.  Woch.,  1911,  xxxvii,  2129)  have  examined  the 
sera  of  more  than  SO  patients,  many  with  marked  urobilinuria,  for  the 
presence  of  urobilin  and  urobilinogen,  using  the  zinc  acetate  and 
Ehrlich's  aldehyde  reactions,  respectively.  All  results  have  been  nega- 
tive. On  adding  urobilin  to  serum,  it  may  be  readily  detected  in  this 
manner.  But  wht  n  a  few  red  blood  corpuscles  are  present  in  the  serun 
the  test  for  urobilin  quickly  disappears  if  the  mixture  be  shaken  a  few 
minutes,  suggesting  that  the  urobilin  has  been  oxidized.  Next,  they 
treated  alcoholic  solutions  of  urobilin  with  nascent  oxygen  and  with 
carbon  dioxide  and  found  that  oxygen  causes  a  disappearance  of  the 
urobilin,  whereas  carbon  dioxide  is  without  effect.  They  now  added 
urobilin  to  two  portions  of  defibrinated  blood;  the  one  was  shaken 
in  the  air  and  urobilin  quickly  disappeared,  while  the  other,  previously 
saturated  with  carbon  dioxide,  showed  no  loss  in  urobilin.  If  oxidation 
explains  the  absence  of  the  pigment  in  the  blood  serum,  it  should  be 
possible,  by  reduction,  to  demonstrate  urobilin  in  the  serum  of  patients 
with  marked  urobilinuria.  By  the  addition  of  zinc  to  such  serum, 
urobilin  was  demonstrable,  but  the  results  were  not  constant,  as  in 
the  oxidation  experiments.  A  single  experiment  with  a  piece  of  fresh 
rabbit's  kidney  in  place  of  the  zinc  gave  a  positive  result,  but  there 
has  been  no  opportunity  to  repeat  this.  The  reported  presence  of 
urobilin  in  the  serum  of  fatal  cases  of  pneumonia  they  attribute  to 
possible  lowering  of  oxidation  in  the  body.  Practically  all  patients 
gave  positive,  though  often  weak,  reactions  for  bilirubin  in  the  serum. 
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On  the  Determination  of  Urea  in  the  Urine. — O.  Folin  {Jour. 
Biol.  Chem.,  1912,  xi,  507)  describes  a  new  method  for  determination 
of  urea  in  the  urine.  "The  urine  is  diluted  so  that  1  c.c.  contains  0.75 
to  1.5  mgms.  of  urea  nitrogen.  Dihitions  of  1  in  20,  1  in  10,  or  rarely 
1  in  5  are  usually  adequate  for  this  purpose.  One  cubic  centimeter 
of  the  diluted  urine  is  then  transferred  by  means  of  an  Ostwald  pipette 
to  a  large  Jena  test  tube  (2000  mm.  by  20  mm.)  previously  charged  with 
7  grams  of  dry  potassium  acetate  (free  from  lumps,  1  c.c.  of  50  per  cent, 
acetic  acid,  a  small  sand  pebl)le,  or  better,  a  little  powdered  zinc  (not 
zinc  dust)  to  prevent  bumping  during  the  boiling,  and  a  temperature 
indicator.  The  test  tube  is  then  closed  by  means  of  a  rubber  stopper 
carrying  an  empty  narrow  'calcium  chloride'  tube  (without  bulb)  as 
a  condenser  (size  of  calcium  chloride  tube,  25  cm.  by  1.5  cm.).  The 
test  tube  and  condenser  are  then  suspended  by  a  curette  clamp  so 
that  it  can  be  easily  raised  or  lowered  with  reference  to  the  small  flame 
of  the  micro-burner.  As  soon  as  the  acetate  is  dissolved  and  the 
mixture  begins  to  boil,  which  usually  occurs  in  about  two  minutes, 
the  indicator  begins  to  melt,  showing  that  the  desired  temperature 
(153°  to  160°  C.)  has  been  reached.  The  boiling  is  continued  in  a 
gentle,  even  manner  for  ten  minutes,  at  the  end  of  which  time  the 
decomposition  of  the  urea  is  already  completed.  The  apparatus  is 
removed  from  the  flame  and  the  contents  are  diluted  by  the  addition 
of  5  c.c.  of  water.  The  water  is  added  by  means  of  a  pipette  through 
the  calcium  chloride  tube  so  as  to  rinse  the  sides  of  the  tube  and  the 
bottom  of  the  rubber  stopper  from  traces  of  ammonium  acetate  which 
may  be  there.  Not  more  than  5  c.c.  of  water  should  be  used  for  this 
purpose.  An  excess  of  alkali,  2  c.c.  of  saturated  sodium  hydrate  or 
potassium  carbonate  solution,  is  added  and  the  liberated  ammonia 
is  driven  off  by  means  of  a  strong  air  current  into  a  100  c.c.  measuring 
flask  containing  about  35  c.c.  of  water  and  about  2  c.c.  of  j)j  acid. 
The  time  required  for  this  will,  of  course,  depend  on  the  strength  of 
the  air  current.  (In  Folin's  laboratory  ten  minutes  suffice.)  The 
ammonia  thus  set  free  is  determined  colorimeti'ically  against  1  mgm. 
of  nitrogen  in  the  form  of  ammonium  sulphate  (see  total  nitrogen 
method)".     For  further  details,  consult  the  original  communication. 


Painting  the  Peritoneum  with  Tincture  of  Iodine  in  Tuberculous 
Peritonitis. — A.  Hofmann  {Munch,  vied.  Woch.,  1912,  lix,  531)  reports 
very  good  results  in  the  treatment  of  four  cases  of  tuberculous  peri- 
tonitis— both  dry  and  exudative.  The  treatment  consisted  in  opening 
the  peritoneal  cavity  evacuating  fluid,  if  present,  and  painting  the 
peritoneal  surfaces  of  the  gut  and  the  abdominal  wall  with  10  per  cent, 
tincture  of  iodine.  Soon  after  the  operation,  the  peritoneal  cavity 
filled  with  exudate,  but  there  were  practically  no  fever  and  no  sub- 
jective symptoms.  In  the  course  of  two  weeks,  the  exudate  disappeared. 
The  duration  of  treatment  was  about  four  weeks.  Subsequent  exami- 
nation of  all  four  cases  seemed  to  show  that  they  were  cured.  The 
beneficial  effects  of  this  treatment  are  evident  at  a  much  earlier  date 
than  with  simple  laparotomy.  The  value  of  the  tincture  of  iodine 
is  due  partly  to  the  intense  hyperemia  of  the  peritoneum,  which  is 
produced. 
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Evidence  of  Occult  Blood  in  the  Stools  and  Stomach  Contents  and  its 
Relation  to  the  Diagnosis  of  Surgical  Conditions  of  the  Stomach, 
Especially  for  the  Early  Diagnosis  of  Gastric  Carcinoma. — Zoeppkitz 
{Mitt.  a.  d.  Grenzgeb.  d.  Med.  u.  Chir.,  1912,  xxiv,  538)  says  that  the 
guaiac  test,  properly  applied,  is  sufficiently  exact  and  dependable  for 
clinical  use.  In  stomach  diseases  the  opportunities  for  demonstrating 
the  presence  of  occult  blood  are  especially  favorable  because  not  only 
the  stools,  but  the  stomach  contents  can  be  examined  and  the  results 
in  both  can  be  compared  with  each  other.  Blood  not  coming  from  the 
stomach  may  be  found  in  the  vomit,  but  it  is  of  slight  importance  when 
the  proper  precautions  are  taken  against  sources  of  error.  The  regular 
finding  of  occult  blood  is  the  most  constant  and  dependable  non-specific 
symptom  of  gastric  carcinoma  and  is  an  early  symptom  of  the  same. 
It  is  already  present  when  the  patient  seeks  aid  of  the  physician.  Nega- 
tive blood  findings  in  the  stool  speak  almost  absolutely  against  gastric 
carcinoma.  Regular  findings  of  occult  blood  in  the  stools  and  stomach 
contents,  in  the  presence  of  subjective  stomach  symptoms,  speak  for  a 
probable  carcinoma  and  indicate  an  exploratory  laparotomy.  For  a 
recurrence  of  carcinoma  of  the  stomach,  the  recurrence  of  occult  l)lood 
findings  is  the  first  alarming  symptom.  In  the  very  rare  cases  in  which 
the  gastric  carcinoma  does  nor  respond  to  the  guaiac  test  this  is  due 
not  to  the  absence  of  blood  but  probably  to  the  presence  of  substances 
which  destroy  the  blood  pigment. 


A  Contribution  on  the  Transplantation  of  Bone. — Baschkirzew  and 

Petrow  {Dcut.  Zeit.  f.  Chir.,  1912,  cxiii,  490)  found  by  experimenta- 
tion on  rabbits  that  in  free  bone  transplantation  most  of  the  bone 
pieces  soon  died.  Some  of  them,  which  were  more  viable  than  others 
or  met  with  e-pecially  favorable  conditions  for  nourishment,  remained 
alive  a  long  time  but  they  finally  died  of  exhaustion.  For  the  regenera- 
tion of  bone  transplanted  in  the  muscle  layers,  the  retention  of  the 
periosteum  and  medulla  is  not  absolutely  necessary.  Resorption  will 
proceed  in  a  large  piece  of  bone  deprived  of  its  periosteum  and  trans- 
planted between  the  muscle  layers,  and  it  may  heal  in  and  be  replaced 
by  new  bone  tissue.  The  regeneration  is  much  better  in  an  autoplastic 
than  in  a  homoplastic  transplantation.    The  destructive  process  is  much 
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less  active  but  the  bone  substitution  is  more  active  and  more  complete. 
The  chief  source  of  regeneration  in  a  piece  of  bone  transplanted  between 
the  muscle  layers,  is  in  the  young  connective  tissue  elements  which  grow 
around  the  bone,  pressing  into  the  medulla,  vessel  spaces,  and  small 
canals  and  which  undergo  metaplasia  into  osteoblasts  and  bone  cells. 
The  covering  of  periosteum  and  endostium  undergoes  partial  necrosis. 
The  remaining  portions  may  be  capable  of  regenerating  new  bone,  but 
the  permanence  of  this  production  is  questionable  and  its  differentia- 
tion from  that  produced  by  the  new  connective  tissue  is  often  impossible. 
One  should,  therefore,  assume  that  a  covering  of  periosteum  on  the 
transplanted  bone  is  an  advantage.  The  role  of  the  periosteal  covering 
has  not  yet  been  explained,  although  it  is  evidently  a  useful  one.  The 
quicker  adhesion  of  the  transplanted  bone  to  the  surrounding  tissues, 
the  retardation  of  the  all  too  rapid  absorption,  the  early  impulse  toward 
new  bone  formation,  are  so  many  favorable  conditions  associated  with 
the  periosteal  covering.  A  transplanted  piece  of  bone  which  has  healed 
in  and  has  died,  will  not  lead  to  bone  formation  after  a  long  time.  The 
fundamental  point  supported  by  free  osteoplasty  is  that  of  the  trans- 
plantation of  living  bone.  The  reaction  of  the  surrounding  tissue  upon 
the  transplanted  bone  varies  greatly  according  to  whether  the  bone  is 
from  the  same  patient  or  not,  is  covered  with  or  deprived  of  periosteum, 
or  is  living  or  dead. 


Low  Position  of  the  Transverse  Colon. — Smoler  {ZentraM.  f.  Chir. 
1912,  xxxix,  417)  says  that  there  are  cases  in  which  the  ptosis  of  one 
organ,  although  accompanied  by  a  general  enteroptosis,  stands  out 
prominently  in  the  clinical  picture.  In  those  the  replacement  and  fixa- 
tion of  this  organ  in  its  normal  place,  is  the  only  treatment  which  can 
free  the  patient  permanently  of  his  troubles.  This  applies  to  the  kidney, 
liver,  and  stomach,  and  a  proper  choice  of  cases  will  usually  be  followed 
by  favorable  results.  Much  more  rarely  will  a  ptosis  of  an  individual 
loop  of  intestine  be  responsible  for  the  clinical  picture.  Smoler  reports 
such  a  case.  A  woman,  aged  thirty-five  years,  had  suffered  for  years 
from  pain  in  the  abdomen  which  was  especially  frequent  at  night  and 
disturbed  her  sleep.  The  patient  often  had  the  sensation  of  a  distended 
transverse  coil  of  intestine.  The  .r-rays  showed  a  high  grade  of  ptosis  of 
the  transverse  colon,  which  reached  almost  as  low  as  the  symphysis 
pubis.  The  stomach  was  slightly  dilated.  Through  a  median  incision 
above  the  umbilicus,  the  transverse  colon  could  not  be  seen  until  it  was 
drawn  up.  A  reef  was  taken  in  the  transverse  gastrocolic  omentum 
and  on  one  side  was  fixed  to  the  round  ligament  by  suture,  on  the 
other  side  to  the  anterior  surface  of  the  stomach.  The  after-course  was 
without  incident.  The  .v-rays  showed  the  transverse  colon  in  about  its 
physiological  position.  The  bowel  movements  which  before  the  oper- 
ation required  laxatives,  were  afterward  spontaneous,  and  there  was  no 
disturbance  of  sleep.    The  patient  now  enjoys  complete  health. 


Paralysis  after  the  Use  of  Esmarch's  Tourniquet. — Kausch  {Zen- 
tralbl.  /.  Chir.,  1912,  xxxix,  499)  says  that  because  of  the  danger  of 
consecutive  paralyses,  some*  surgeons  will  not  employ  Esmarch's 
tourniquet  especially  in  the  arm.  Kausch  believes  that  the  paralysis 
can  be  avoided  by  a  proper  technique.     He  makes  much  use  of  local 
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anemia,  l)Ut  avoids  it  in  artcriosdeiDsis  and  dial>etic  f^angrene.  He 
has  had  only  1  case  which  deveh)i)('d  paralysis.  In  this  one  the  tour- 
niquet was  applied  nuieh  too  tightly  and  there  remained  for  some  time 
after  its  remo\al  a  deep  furrow.  The  cireulation  returned  quiekly  in 
the  usual  manner,  but  at  the  site  of  the  furrow  there  was  a  swelling  and 
very  painful  infiltration,  which  disappeared  only  after  about  four  weeks. 
The  three  nerves  were  totally  paralyzed.  Three  months  after  the  opera- 
tion, active  motion  was  first  observed  in  the  fingers,  and  sLx  months 
after  the  operation  all  the  muscles  could  be  moved  voluntarily,  but  were 
still  weaker  than  on  the  opposite  side.  Not  enough  attention  is  given 
by  the  surgeon  to  the  application  of  the  tourniquet,  which  is  usually 
left  to  one  of  the  younger  assistants.  Kausch  employs  a  broad  bandage, 
10  to  15  cm.  wide.  In  applying  it  the  middle  is  drawn  tightest,  the 
edges  less.  In  aseptic  cases  the  limb  is  made  bloodless  from  the  peri- 
phery upward,  the  bandage  being  applied  weakly  at  first  and  gradually 
more  strongly.  Local  foci  of  infection  are  passed  over.  In  a  case  of 
diffuse  infection,  the  limb  is  not  rendered  bloodless  from  the  periphery 
upward,  but  is  held  vertically  for  ten  minutes.  The  bandage  is  then 
applied  quickly,  immediately  constricting  all  the  vessels,  not  vein  first 
and  then  arteries,  because  this  would  cause  a  venous  hyperemia. 


Hematuria  of  Nephritis  and  Renal  Papillitis  from  a  Surgical  Stand- 
point: A  Study  of  73  Cases. — Barrixger  {Amer.  Jour.  Urol.,  1912, 
viii,  229)  says  that  in  these  73  cases  there  was  a  large  proportion  of 
cases  of  mild  toxic  nephritis,  probably  unilateral,  giving  no  classical 
symptoms  of  nephritis,  and  giving  rise  to  or  accompanied  by  unilateral 
hematuria,  the  hematuria  being  out  of  all  proportion  to  the  nephritis 
present.  There  was  a  small  proportion  of  Cases  of  infectious  nephritis, 
probably  unilateral  giving  rise  to  unilateral  hematuria.  There  w'as  a 
small  percentage  of  cases  of  typical  toxic  nephritis,  giving  rise  to  the 
symptoms  and  urinary  findings  of  nephritis,  and  giving  rise  to  hema- 
turia, probably,  as  a  rule,  bilateral.  There  was  an  indefinite  number  of 
cases  of  pelvic  conditions  variously  named  varicose  veins  of  the  papilla, 
pyelitis  cystica,  metaplasia  of  the  renal  pelvis,  etc.,  giving  rise  to  uni- 
lateral hematuria.  In  a  large  proportion  of  cases  these  pathological 
conditions  of  the  kidney  pelvis  or  papilla  are  caused  or  accompanied 
by  a  nephritis,  toxic  or  infectious.  Hemorrhagic  nephritis  is  most 
frequently  confused  with  kidney  stone,  tuberculosis,  and  neoplasm. 
The  differential  diagnosis  between  hemorrhagic  nephritis  and  neoplasm 
is  alone  considered.  In  the  former  the  age  is  from  twenty  to  fifty  years, 
in  the  latter  from  forty  to  seventy  years.  In  the  former,  tumor  is 
absent  in  probably  80  per  cent,  of  the  cases,  in  the  latter  is  present  in 
60  to  SO  per  cent.  In  the  former  the  hematuria  is  constant,  in  the 
latter  it  is  present  in  most  cases.  In  the  former  the  duration  of  the 
hematuria  is  from  days  to  thirty  years,  in  the  latter  if  it  extends  into 
years  all  neoplasms  but  hypernephromas  may  be  excluded.  In  the 
former  the  hematuria  may  persist  for  years  with  no  tumor,  in  con- 
nection with  the  latter  there  is  a  small  percentage  of  cases  of  hyper- 
nephroma where  hematuria  has  existed  for  some  years  and  in  which  no 
tumor  is  present.  This  is  not  so  in  other  neoplasms.  In  the  former 
the  functional  capacity  is  generally  normal,  in  the  latter  generally 
decreased.    In  the  former  the  pain  or  kidney  tenderness  is  often  present, 
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which  is  also  true  of  the  latter.  In  the  former  varicocele  is  absent,  in 
the  latter  it  is  present  in  one  -fourth  of  the  cases.  If  there  is  any  doubt 
about  the  symptoms,  if  the  diseased  kidney  be  enlarged  or  if  the  patient 
be  a  poor  subject  for  palpation;  if  the  function  of  the  diseased  kidney 
be  one-half  or  less  than  that  of  its  fellow,  or  if  the  bleeding  has  endured 
less  than  four  years,  an  exploratory  laparotomy  for  diagnosis  should 
be  done.  In  a  majority  of  cases  operation  was  primarily  performed  for 
diagnosis  and  not  for  cure  of  the  hematuria.  There  is  no  reason  for 
nephrotomy  either  to  arrest  hemorrhage  or  for  diagnosis.  Nephrectomy 
is  contraindicated  unless  there  is  danger  of  death  from  hemorrhage. 
If  the  diagnosis  can  be  made  there  is  no  indication  for  operative  inter- 
ference unless  other  means  to  stop  the  hematuria  fail.  These  nonop- 
erative  means  are:  rest  in  bed;  internal  administration  of  turpentine; 
injection  of  adrenalin  into  the  renal  pelvis.  Of  operative  methods  to 
arrest  the  hemorrhage  either  decapsulation  or  pyelotomy  or  both  seem 
more  adequate  than  nephrotomy  or  papillotomy. 


The  Technique  of  Paravertebral  Nerve  Anesthesia. — Finsterer 
{Zentralbl.  f.  Chir.,  1912,  xxxLx,  601)  has  employed  this  method  of  anes- 
thesia in  6  laparotomies.  In  two  colostomies,  the  results  were  negative, 
it  being  necessary  to  infiltrate  also  the  deep  tissues  in  order  to  complete 
the  operation  without  narcosis.  In  the  remaining  4  cases  complete 
anesthesia  was  obtained.  The  technique  is  as  follows :  The  spine  of  the 
first  lumbar  vertebra  is  first  determined  hy  palpation,  when  3  to  3|  cm. 
from  the  median  line,  after  anesthetizing  the  skin,  an  injection  needle 
marked  in  centimeters  is  passed  vertically  to  a  depth  of  4  to  5  cm. 
according  to  the  thickness  of  the  tissue,  until  the  transverse  process  is 
struck.  The  needle  is  then  made  to  feel  for  the  upper  border  of  the 
process,  when  by  carrying  the  syringe  outward  and  downward  the  needle 
is  made  to  pass  inward  and  upward  and  is  pushed  forward  ^  to  1  cm. 
Five  cm.  of  a  1  per  cent,  solution  of  novokain  are  then  injected  in  a  fan- 
shaped  area.  One  must  be  careful  not  to  push  the  needle  too  deeply 
when  the  anesthetizing  fluid  would  be  injected  beyond  the  ganglion 
and  be  useless.  The  points  for  injection  of  the  1st,  2d  or  3d  lumbar 
nerves,  will  be  at  intervals  of  31  to  4  cm.  according  to  the  size  of  the 
individual.  The  transverse  process  is  to  be  employed  as  the  guide  as 
in  the  first  injection.  Of  the  4  successful  cases,  one  was  a  woman,  aged 
eighty-one  years,  operated  on  for  a  diffuse  peritonitis.  In  the  second 
the  patient  was  a  cachectic  man,  aged  forty-seven  years,  operated  on 
for  a  chronic  ileus  from  an  inoperable  carcinoma  for  which  an  ileo- 
colostomy  was  done.  The  third  case  was  that  of  a  man,  aged  fifty- 
three  years,  wdth  a  tuberculosis  of  both  lungs,  in  whom  an  artificial 
anus  was  made.  The  fourth  case  was  that  of  a  man,  aged  nineteen 
years,  who  was  operated  on  for  an  acute  recurring  appendicitis.  The 
method  is  not  advised  as  the  routine  procedure  in  operations  for  appen- 
dicitis or  colostomy.  It  should  be  employed  when  severe  diseases  of 
the  lungs  make  a  short  ether  narcosis  dangerous  and  especially  for  the 
extirpation  of  tumors  of  the  cecum  and  sigmoid  flexure  and  for  ileoco- 
lostomy,  in  patients  who  are  much  depressed. 
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Calcium  Salts  in  the  Treatment  of  Asthma. — Kayser  (Therap. 
Monatshcft.,  1912,  xxvi,  165)  has  treated  13  cases  of  asthma  and 
similar  conditions  prophylactically  by  calcium  chloride.  He  gave  the 
calcium  chloride  in  the  form  of  a  solution  containing  20  gm.  of  calcium 
chloride,  40  c.c.  simple  syrup,  and  distilled  water  up  to  400  c.c.  The 
patient  was  given  a  tablespoonful  of  this  solution  in  milk  every  two 
hours  for  a  period  of  eight  days.  Tiie  patients  all  noticed  a  distinct 
improvement;  their  breathing  and  expectoration  became  much  easier 
and  their  sleep  was  not  disturbed  by  attacks  of  dyspnea.  In  all  but 
2  cases  no  attacks  of  dyspnea  and  cough  occurred  afier  three  days  of 
treatment.  In  some  of  the  cases  the  freedom  from  attacks  has  been 
permanent.  Kayser  explains  the  action  of  calcium  chloride  in  asthma 
by  its  sedative  action  upon  the  nervous  system  and  he  cites  its  beneficial 
effect  in  other  nervous  affections. 


Normal  Human  Blood  Serum  Injections  in  Melena  Neonatorum 
and  Other  Conditions. — Welch  {Therap.  Gazette,  1912,  xxxvi,  81), 
drawing  his  conclusions  from  an  experience  with  32  cases  of  hemorrhagic 
conditions,  treated  by  normal  human  blood  serum,  is  convinced  that  this 
agent  is  specific  in  its  action  in  controlling  the  bleeding.  He  gives  the 
details  of  some  of  the  cases  he  has  treated  and  refers  to  a  previous 
communication  on  the  same  subject.  He  does  not  believe  that  injec- 
tions of  defibrinated  blood  have  any  advantage  over  injections  of  serum. 
He  says  that  experiments  made  by  Ehrlich  have  demonstrated  that 
the  red  blood  cells  injected  into  the  same  species  call  forth  a  hemolytic 
body  for  their  digestion  and  removal,  which  he  calls  isolysin.  In  the 
production  of  the  isolysins  a  certain  amount  of  cellular  energy  is 
consumed  which  is  just  so  much  extra  tax  on  the  individual  capacity 
for  general  resistance.  The  serum  is  so  easily  obtained  that  Welch 
can  see  no  reason  for  using  whole  blood,  especially  in  babies,  thereby 
possibly  reducing  the  strength  of  the  child,  already  at  the  lowest  ebb. 
Transfusion  of  blood  is  of  great  value,  but  is  accompanied  by  certain 
dangers.  Hemolysis,  thrombosis,  and  embolism,  all  or  any  of  which 
may  lead  to  the  death  of  the  patient,  are  to  be  feared.  The  practical 
disadvantages  of  transfusion  are,  first,  the  difficulty  of  the  operation 
which  is  not  so  simple  as  many  suppose;  secondly,  it  is  frequently 
necessary  to  repeat  the  transfusion  and  this  is  a  great  disadvantage, 
while  on  the  other  hand  normal  blood  serum  can  be  repeated  frequently 
and  used  indefinitely.  However,  for  certain  cases  of  very  marked 
depletion  from  prolonged  hemorrhage — the  only  measure  offering  any 
hope  is  transfusion. 
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Camphor  and  Pneumococci. — Seibekt  (Med.  Record,  1912,  Ixxxi, 
750)  reports  his  results  with  injections  of  camphorated  oil  in  pneumo- 
coccic  pneumonia.  He  says  that  the  injections  invariably  reduce  the 
toxemia  until  i)ractically  normal  conditions  were  reached  three  or  four 
days  after  the  first  injections,  while  the  alveolar  exudate  remained,  to 
be  absorbed  later  on.  This  phenomenon  and  the  absence  of  a  crisis 
were  noticed  in  every  case.  He  gave  12  c.c.  of  a  20  per  cent,  camphor- 
ated oil  every  twelve  hours  to  adults  and  6  c.c.  to  children,  irrespective 
of  the  intensity  of  the  toxemia  and  the  extent  of  the  local  process.  In 
a  subsequent  series  of  patients  the  results  were  apparently  not  so  favor- 
able. In  2  cases  of  severe  pleural  pneumonia  the  camphor  reduced  the 
general  toxemia  markedly  but  did  not  prevent  a  subsequent  empyema. 
However,  both  these  patients  recovered  after  an  operation.  Two  other 
patients  had  a  sudden  rise  of  temperature  on  the  second  and  third  days 
of  the  treatment  but  the  camphor  injections  were  continued  and  both 
patients  recovered.  This  exacerbation  proved  to  be  due  to  pneumo- 
coccic  nephritis  and  promptly  subsided  under  treatment  by  hexame- 
thylenamin.  Of  37  cases  of  pneumonia  so  treated  only  one  resulted 
fatally.  This  patient  was  a  man,  aged  sixty -eight  years,  weighing  200 
pounds,  with  a  fatty  heart,  who  had  a  double  pneumonia  with  marked 
toxemia.  The  camphor  injections  had  a  good  effect  upon  the  sensor- 
ium,  the  temperature  and  the  respiration,  but  his  heart  gradually 
failed  and  he  died  on  the  sixth  day.  Seibert  also  relates  animal  experi- 
ments with  camphorated  oil  injections  in  20  animals  simultaneously  inoc- 
ulated with  fatal  doses  of  pneumococci.  Death  was  prevented  in  9  of 
the  animals  and  retarded  from  two  to  five  days  in  8  more.  He  believes 
that  camphor  injections  in  human  and  animal  pneumococcic  infections 
materially  assist  in  overcoming  the  toxemia.  He  found  that  injections 
of  10  c.c.  of  a  30  per  cent,  camphorated  oil  (equal  to  36  grains  of  pure 
camphor)  to  100  pounds  of  human  body  weight  every  eight  to  twelve 
hours  are  entirely  harmless. 


The  Treatment  of  Melena  Neonatorum  by  Human  Blood  Serum.^ 

Nicholson  {Therap.  Gazette,  1912,  xxxvi,  77)  reports  a  case  of  melena 
neonatorum  treated  by  injections  of  normal  human  blood  serum  w^ith 
complete  recovery.  Nicholson  believes  that  the  subcutaneous  or 
intramuscular  injections  have  a  distinct  advantage  over  actual  trans- 
fusions for  two  reasons:  (1)  That  the  latter  requires  special  skill  for  its 
performance,  it  being  a  delicate  operation  even  in  the  adult  and  re((uir- 
ing  special  appliances;  and  (2)  the  difficulty  in  obtaining  suitable 
donors.  He  believes  that  the  injection  of  blood  serum  is  a  very  prac- 
tical measure  and  so  very  useful  in  combating  emergencies. 


Untoward  Results  from  Transfusion  of  Blood  in  Pernicious  Anemia. 

— Bennecke  {Munch,  med.  Woch.,  1912,  lix,  571)  refers  in  this  article 
to  the  lack  of  benefit  resulting  from  intravenous  injections  of  defibri- 
nated  blood  in  the  treatment  of  pernicious  anemia.  The  article  is 
apparently  a  criticism  of  a  number  of  observers  who  have  recommended 
the  intramuscular  or  subcutaneous  injections  of  defibrinated  blood  for 
the  treatment  of  pernicious  anemia.  The  transfusions  were  used  as 
measures  of  last  resort  in  the  cases  reported  by  Bennecke  usually  in  the 
terminal  stages  of  the  disease  and  therefore  the  test  of  even  the  intra- 
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venous  injections  of  tlefi^rinatcd  hlood  was  not  entirely  fair.  Bennecke 
treated  .")  cases  and  the  treatment  was  followed  by  an  increase  in  the 
lu'in()^'lot)in  and  red  hlood  cells  in  only  one  case.  This  improvement 
nii^'ht  iiave  been  explained,  accorrlinj;  to  Bennecke,  by  a  spontaneous 
remission  of  the  disease.  Bennecke  l)elieves  that  the  injections  are  not 
entirely  without  danger  and  he  thinks  that  death  was  hastened  by 
them  in  one  case  at  least. 


Vaccine  Therapy  in  Rheumatoid  Arthritis. — Horder  {Lancet,  1912, 
clxxxii,  lU53j  says  that  in  every  case  of  rheumatoid  arthritis  careful 
investigation  should  be  made  to  determine  any  possible  focus  of  local 
infection.  The  mouth  should  be  carefully  investigated,  also  the  fauces, 
the  nose,  the  naso-pharynx,  nasal  sinuses,  the  respiratory  tract,  the 
small  and  large  intestine,  the  urinary  tract,  and  the  uterus.  Any  lesion 
in  one  or  more  of  these  situations  should  be  investigated  bacteriologi- 
cally.  If  any  infective  focus  is  found,  there  must  be  evidence  of  a 
causal  connection  between  the  predominating  organism  and  the  arth- 
ritis. Before  beginning  vaccine  treatment  the  focus  of  infection  must 
be  treated  locally.  It  must  be  drained  or  subjected  to  the  necessary 
surgical  measures  for  its  eradication.  Horder  says  that,  in  actual 
practice,  the  microorganism  most  often  found  as  the  infective  element 
of  the  disease  is  a  type  of  streptococcus,  not  streptococcus  pyogenes; 
but  streptococcus  salivarius  or  streptococcus  fecalis,  streptococci  of 
relatively  low  virulence,  not  tending  to  suppuration  and  traceable,  as 
the  name  suggests,  to  the  mouth  or  intestine.  Other  microorganisms 
are  much  less  common;  the  gonococcus,  pneumococcus  and  the  colon 
bacillus,  have  also  been  found  by  competent  observers.  Possibly 
Staphylococcus  aureus  or  albus,  influenza  bacillus,  and  certain  bacilli 
related  to  the  diphtheria  bacillus  may  be  included  in  this  list  of  bacteria. 
The  initial  dose  of  vaccines  should  be  small  and  the  dosage  should  be 
\ery  gradually  increased.  Horder  recommends  the  vaccine  treatment 
especially  for  chronic  cases  and  it  should  be  continued  for  at  least 
three  months  before  definite  conclusions  can  be  drawn  as  to  its  results. 
He  says  that  of  course  organic  changes  in  the  joints  cannot  be  influenced 
by  the  treatment,  but  that  many  cases  seem  to  change  from  an  active 
to  a  quiescent  stage  and  a  few  appear  to  be  entirely  arrested.  The 
vaccine  treatment  should  be  discontinued  upon  the  occurrence  of 
increase  in  pain,  stiffness  or  swelling  of  the  joints,  loss  of  weight,  or 
nervous  disturbances. 


Subcutaneous  Injection  of  Small  Quantities  of  Human  Blood  in 
Spontaneous  Hemorrhage  of  Newborn. — Meyers  [Arch,  uf  Pediatrics, 
1912,  xxix,  197  j  relates  the  history  of  a  child  who,  when  thirty-two  hours 
old,  had  repeated  stools  composed  entirely  of  tarry  blood  clots.  The 
hemorrhage  from  the  bowels  was  accompanied  by  the  vomiting  of 
considerable  quantities  of  clotted  blood.  At  the  end  of  twenty-four 
hours  of  this  repeated  bleeding  the  child's  condition  seemed  practically 
hopeless.  The  weight  had  fallen  to  four  pounds  and  eight  ounces 
and  the  skin  and  mucous  membranes  were  almost  bloodless.  Meyers 
injected  into  the  subcutaneous  tissues  of  the  baby's  buttock  3  c.c.  of 
blood  withdrawn  from  a  vein  of  the  mother's  arm.  The  injection  was 
made  quickly  so  that  the  blood  could  not  coagulate.    A  slight  hemor- 
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rhage  from  the  bowels  occurred  two  and  one-half  hours  after  this  in- 
jection. A  second  injection  of  5  c.c.  of  maternal  blood  was  given  about 
five  hours  later.  After  this  injection  the  bleeding  was  not  repeated 
and  the  child's  nutrition  rapidly  improved.  The  blood  injected  was 
quickly  absorbed  and  a  few  hours  afterward  the  site  of  the  injection 
could  be  recognized  only  by  the  needle  puncture.  The  doses  used  by 
Meyers  were  much  smaller  than  those  reported  in  cases  treated  by 
Schloss  and  Commiskey  who  reported  6  recoveries  in  7  cases  treated 
with  injections  of  from  10  c.c.  to  20  c.c.  of  fresh  blood,  a  varying  num- 
ber of  injections  being  used  for  each  case.  The  fatal  case  was  in  an 
infant  who  had  suffered  from  multiple  hemorrhages  for  eight  days  and 
was  in  a  moribund  condition  when  treatment  was  begun.  This  patient 
died  three  and  a  half  hours  after  admission  to  the  hospital,  having 
received  only  a  single  injection  of  10  c.c.  of  blood. 


The  Results  of  Anti-typhoid  Vaccination  in  the  Army  in  1911,  and 
its  Suitability  for  Use  in  Civil  Communities. — Russell  {Jour.  Amer. 
Med.  Assoc,  1912,  Iviii,  1331)  gives  a  brief  review  of  antityphoid 
vaccination  from  its  introduction  in  1896  to  the  present  time.  He 
believes  that  the  lack  of  uniform  success  with  the  earlier  inoculations 
was  due  to  faulty  technique  in  the  preparation  of  the  vaccine.  The 
vaccine  used  in  the  United  States  Army  inoculations  is  prepared  by 
growing  an  avirulent  strain  of  typhoid  bacilli  on  agar  for  twenty-four 
hours.  The  resultant  growth  is  washed  off  in  normal  saline  solution, 
standardized  by  counting  the  bacilli,  killed  by  heating  to  55°  C.  for  one 
hour  and  then  0.25  per  cent,  of  tricresol  is  added  as  a  matter  of  safety. 
Preliminary  experiments  with  the  vaccine  prepared  in  this  manner 
showed  that  it  produced  a  high  degree  of  immunity  without,  at  the  same 
time,  causing  severe  general  or  local  reactions.  The  vaccine  is  injected 
into  the  subcutaneous  tissue  (not  into  the  muscles  or  into  the  skin)  of  the 
arm,  at  the  level  of  the  insertion  of  the  deltoid  muscle,  the  necessary  skin 
sterilization  having  been  accomplished  by  tincture  of  iodine.  Three 
injections  are  given  at  ten  day  intervals— the  first  contains  500,000,0C0 
bacteria,  the  second  and  third  1,000,000,000  each.  As  a  rule,  there 
is  a  local  reaction  consisting  of  a  red  and  tender  area  about  the  size  of 
the  palm  of  the  hand,  which  usually  subsides  within  forty-eight  hours. 
The  general  reaction,  when  present,  shows  itself  by  malaise,  headache, 
fever,  occasional  chills,  quite  rarely  by  nausea,  vomiting  or  diarrhea, 
and  in  exceptional  instances  by  transient  albuminuria.  General 
reactions  rarely  appear  in  children  and  in  young  people  and  a  severe 
reaction  occurs  in  only  one  to  three  persons  per  thousand.  Russell 
gives  some  very  striking  tables  comparing  the  incidence  of  typhoid  fever 
in  the  troops  at  Jacksonville  in  1898  with  those  mobilized  in  the  recent 
army  maneuvers  at  San  Antonio,  Texas.  The  two  divisions  were 
encamped  under  nearly  the  same  conditions  although  camp  sanitation 
was  probably  much  better  in  the  case  of  the  maneuver  division.  Of 
10,759  in  the  Jacksonville  camp  there  were  1,729  undoubted  cases  of 
typhoid  and  964  additional  cases  in  which  the  diagnosis  of  typhoid  was 
probable.  In  all  there  were  248  deaths  due  to  typhoid  fever.  Of  12,801 
in  the  maneuver  division,  only  one  mild  case  of  typhoid  fever  developed. 
Russell  attributes  this  striking  difference  mainly  to  the  fact  that  the 
men  of  the  maneuver  division  had  received  protective  inoculations  of 
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tlic  antityphoid  vaccine.  During  the  pcriorl  of  encampment  of  tlie 
maneuver  division  there  were  49  cases  of  tyjjhoid  with  19  deaths. 
Among  the  civil  p()])uhition  of  San  Antonio,  and  in  (lalveston  192  cases 
were  reported  during  the  same  period.  The  men  of  the  maneuver  divi- 
sion frequently  visited  the  cities  of  Galveston  and  wSan  Antonio  and  thus 
there  was  freciuent  chance  of  infection.  Russell  believes  that  anti- 
typhoid vaccination  is  applicable  in  civil  practice  to  a  great  extent 
particularly  in  epidemics  and  cites  the  experience  learned  from  the 
Toerington,  Conn.,  epidemic.  His  conclusions  are  as  follows:  (1) 
Antityphoid  vaccination  in  healthy  persons  is  a  harmless  procedure. 
(2^  It  confers  almost  al)solute  immunity  against  infection.  (.3)  It  is  the 
principal  cause  of  the  immunity  of  our  troops  against  typhoid  in  the 
recent  Texas  mar.eu\ers.  (4)  The  duration  of  the  immunity  is  not  yet 
determined,  but  is  assuredly  two  and  one-half  years,  and  probably 
longer.  (5)  Only  in  exceptional  instances  does  its  administration  cause 
an  appreciable  degree  of  personal  discomfort.  (6)  It  apparently  pro- 
tects against  the  chronic  bacillus  carrier  and  is,  at  present,  the  only 
known  means  by  which  a  person  can  be  protected  against  typhoid 
under  all  conditions.  (7)  All  persons  whose  professions  or  duty  involves 
contact  with  the  sick  should  be  immunized.  (S)  The  general  vaccina- 
tion of  an  entire  community  is  feasiljle  and  could  be  done  without 
interfering  with  general  sanitary  improvements,  and  should  be  urged 
wherever  the  typhoid  rate  is  high. 


Tincture  of  Digitalis — Its  Potency  and  Keeping  Properties. — Good- 
all  (British  Med.  Jour.,  1912,  2677,  887)  has  examined  a  number  of 
samples  of  tincture  of  digitalis  during  a  period  of  three  years  with 
special  reference  to  their  strength  and  stability.  He  found  that  nearly 
50  per  cent,  of  samples  of  digitalis  made  by  manufacturing  chemists  of 
repute  showed  a  departure  from  the  average  standard  of  potency.  The 
limits  of  this  variation  were  from  275  per  cent,  overstrength  to  40  per 
cent,  understrength.  In  other  words  the  effect  of  a  dose  of  10  minims 
might  be  that  of  37^  minims  or  of  6  minims.  Tincture  of  digitalis 
probably  retains  its  full  activity  for  one  year,  but  after  that  period 
deterioration  of  its  potency  to  an  important  extent  is  likely  to  take 
place. 
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The  Treatment  of  Chorea  Minor. — J.  Grober  (Dcufsch.  med.  JVoch., 
1912,  xxxviii,  H'SA)  places  chorea  minor  among  the  acute  infectious  dis- 
eases, and  notes  the  close  relationship  of  this  disease  to  acute  articular 
rheumatism.  The  portal  of  entry  for  the  specific  cause  is  presumably 
the  nasopharynx  and  tonsil,  as  is  the  case  in  epidemic  meningitis  and 
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anterior  poliomyelitis.  This  indicates  the  importance  of  insisting 
on  thorough  and  regular  cleansing  of  the  mouth  and  pharynx  of  the 
patient  with  antiseptic  gargles  and  mouth  washes.  In  chorea  minor 
tlie  symptoms  of  an  acute  infection  are  limited  to  the  first  few  days  in 
the  form  of  moderate  fever,  and  occasional  sore  throat,  the  fever  itself 
needing  little  or  no  treatment.  The  advent  of  acute  articular  symptoms 
or  cardiac  involvement  calls  for  special  treatment.  In  associated 
articular  conditi(ms  Grober  has  found  no  influence  on  the  course  of 
the  disease  from  the  use  of  salicylates  or  aspirin.  On  the  contrary, 
these  drugs  in  children  often  cause  physical  and  mental  discomfort. 
Psychic  treatment  is  of  the  utmost  importance.  The  absence  of  all 
exciting  influences,  absolute  rest,  of  both  body  and  mind,  and  isolation 
in  severe  cases,  are  essential.  The  diet  should  be  soft  or  liquid,  given 
frequently  in  small  quantities.  The  knowledge  and  dexterity  of  the 
nurse  are  important  in  feeding  the  severe  cases  and  in  protecting  their 
bodies  from  injury.  The  crib  or  bed  should  be  padded  on  all  sides 
to  prevent  the  patient  from  injuring  himself  during  violent  choreic 
movements.  Immersion  for  a  long  period  of  time  in  warm  baths, 
34°  to  37°,  three  times  a  day  often  reduces  the  choreic  movements, 
induces  sleep,  and  increases  the  appetite.  The  effect  of  the  baths  is 
often  accentuated  by  adding  brine,  salt  or  carbonic  acid.  The  effects 
of  bathing  on  the  heart  must  be  carefully-  watched.  The  treatment 
of  chorea  by  the  galvanic  current  is  useless  and  the  faradic  current  is 
harmful.  Treatment  by  massage  and  gymnastic  movements  is  ill- 
advised  and  tends  to  increase  the  general  irritability.  Arsenic  has  no 
logical  effect  on  chorea  except  in  influencing  the  resulting  anemia 
which  is  due  to  diminished  food  intake.  Fowler's  solution  is  preferred. 
In  the  line  of  sedatives,  Grober  prefers  the  bromides  to  veronal  or 
chloretone,  and  in  extreme  cases  uses  chloral  hydrate.  Morphine  should 
not  be  used  except  as  a  last  resort.  The  probability  of  cardiac  involve- 
ment makes  the  use  of  the  last  two  drugs  a  serious  matter.  Some 
abnormality  of  the  heart  occurs  in  almost  every  case  of  chorea.  Slight 
irregularity  of  pulse  or  blood  flow,  albumin  and  casts  in  the  urine, 
slight  edema  of  the  feet  or  lower  eyelids,  peripheral  cyanosis  and  cardiac 
nuirmurs  can  be  found  and  are  irregular  and  inconstant,  varying  from 
day  to  day.  In  cardiac  complication  ice  caps  on  the  praecordium  and 
immersion  in  warm  baths  are  of  questionable  safety.  Digitalis  and 
strophanthus  are  indicated  only  when  loss  of  compensation  is  threatened. 
Good  nourishment  in  convalescence  is  important  and  a  long  period 
of  freedom  from  school  and  removal  to  the  country-  if  possible  is  of 
the  greatest  importance  in  establishing  a  permanent  cure  and  prevent- 
ing a  relapse. 


Duration  of  the  Infectious  Period  in  Scarlet  Fever. — A.  Baginsky 

{Deidsch.  vied.  U^och.,  1912,  xxxviii,  746)  submits  the  results  of  an 
investigation  into  the  length  of  time  a  scarlet  fever  case  may  remain 
infectious  after  it  has  been  discharged  from  hospital  as  cured.  He 
appends  an  interesting  diagram  of  45  "return  cases"  in  which  members 
of  the  family  contracted  the  disease  from  children  returned  as  cured. 
The  cases  were  isolated  in  hospital  for  forty-two  days,  with  a  few  excep- 
tions. Of  the  45  cases  which  carried  the  infection  to  their  homes, 
all  were  apparently  perfectly  well  except  2  suffering  from  an  otitis. 
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There  was  no  trace  of  (l('S(|u:iinations  left  in  any  of  the  cases.  Seven 
"return  eases"  spread  the  infection  within  three  days  of  their  return 
home.  Six  cases  transmitted  infection  four  (hiys  after  their  return. 
These  cases  were  all  in  the  hospital  for  forty-tW(j  days,  showed  no 
al)normality  in  any  way  when  discharged  and  still  carried  infection 
i)ack  to  their  families.  This  shows  that  the  regulation,  six  weeks 
isolation  is  not  long  enough.  The  majority  of  infections  occurred 
between  three  and  four  days  after  the  return,  although  a  number  occurred 
up  to  the  seventh  day.  Tliis  substantiates  the  accepted  incubation 
period.  By  the  process  of  exclusion  Baginsky  concludes  that  in  the 
apparently  recovered  cases  which  carry  the  infection  the  naso-pharynx 
is  the  seat  of  the  infectious  substance.  Out  of  12  cases  of  scarlet  fever 
occurring  suddenly  and  sporadically  on  the  surgical  wards  of  the  hos- 
pital 6  of  them  occurred  in  cases  of  burns  of  the  body  surface,  showing 
a  remarkable  relation  between  scarlet  fever  infection  and  superficial 
or  skin  burns.  Probably  the  burned  child  is  particularly  susceptible 
and  the  contagion  is  present  in  some  near-by,  apparently  well  child. 
Both  Baginsky  and  Sommerficld  look  to  the  streptococcus  as  one  of 
the  chief  factors  of  this  contagium  of  scarlet  fever.  No  one  can  say 
exactly  how  long  a  case  should  remain  in  isolation,  but  it  is  clear  that 
the  period  should  })e  longer  than  the  present  regulation  of  six  weeks. 
Baginsky  suggests  the  establishment  of  stations  or  convalescent  homes 
where  children  can  be  kept  for  a  time  and  observed  after  their  discharge 
from  hospital  as  apparently  cured. 


Significance    of    the    Facialis    Phenomenon    in    Later    Childhood. 

— H.  Xepmaxx  (Dcidsch.  vied.  Woch.,  1912,  xxxviii,  S13)  describes 
the  facialis  phenomenon  as  a  sudden  contraction  or  spasm  of  the 
muscles  of  the  nose,  eye,  and  forehead,  supplied  Vjy  the  facial  nerve, 
when  a  sharp  tap  is  given  over  a  point  midway  between  the  zygomatic 
arch  and  the  corner  of  the  mouth  on  one  side.  At  times  fibrillary 
twitching  around  the  eye  and  nose  take  the  place  of  the  combined 
spasm  of  the  muscles.  This  phenomenon  is  of  great  value  in  the 
diagnosis  of  infantile  tetany  and  in  the  prevention  and  treatment  of 
laryngismus  stridulus  and  allied  spasms.  This  phenomenon  is  even 
more  frequently  found  during  early  school-life  than  during  the  first 
years  of  life.  The  facialis  phenomenon  in  older  children  is  possibly 
the  evidence  of  a  masked  infantile  tetany.  Not  only  does  this  pheno- 
menon indicate  a  masked  tetany  through  increased  motor  irritability 
of  peripheral  nerves,  but  it  shows  a  relation  to  neuropathic  conditions 
and  has  been  found  present  in  50  per  cent,  to  80  per  cent,  in  neuro- 
pathic children,  aged  between  four  and  eighteen  years.  As  this  age 
increases  the  phenomenon  appears  less  marked.  Again,  the  condition 
may  not  develop  until  during  adolescence  and  tetany  and  isolated 
facialis  phenomena  in  late  adolescence  have  a  particular  relation  to 
hereditary  neuropathy.  The  phenomenon  is  found  in  a  large  number 
of  children  with  abnormal  psychic  and  sensory  irritability,  as  evidenced 
more  or  less  by  over-sensitiveness  to  sights  and  sounds,  in  disturbances 
of  normal  sleep,  and  in  terrors  of  various  kinds.  The  presence  of  the 
facialis  phenomenon  often  leads  to  the  discovery  of  the.se  general 
symptoms.  The  strength  of  the  phenomenon,  however,  does  not 
indicate  the  grade  of  the  neuropathy.  The,  phenomenon  is  a  valuable 
objective  evidence  of  the  neuropathic  constitution. 
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O  BSTETRICS 


UNDER    THE    CHARGE    OF 

EDWARD  p.  DAVIS,  A.M.,  M.D., 

PROFESSOR    OF    OBSTETRICS    IN    THE    JEFFERSON    MEDICAL    COLLF.OE,    PHILADELPHIA 


The  Cause  of  Rupture  in  Tubal  Pregnancy. — Kiutsi  (Archivf.  Gymik., 
1911,  Band  xciv,  Heft  2,)  gives  the  results  of  his  extensive  study  of  this 
question  in  Veit's  cUnic  in  Halle.  His  paper  is  fully  illustrated.  He 
characterizes  such  rupture  as  acute  bursting  of  the  capsule  of  the 
embryo.  Examination  of  specimens  show  various  changes  in  the  villi, 
extravasation  of  blood,  engorged  veins,  infiltration  of  blood  in  the 
connective  tissue,  and  symptoms  of  engorgement.  The  cause  he  finds 
to  be  the  occlusion  of  veins  in  the  intervillous  spaces  by  the  growth  of 
the  villi.  The  arterials  bring  the  blood  into  these  spaces,  but  the 
pressure  of  the  villi  prevents  its  return  by  the  veins.  This  process 
gradually  produces  a  thinning  in  the  capsule  of  the  embryo.  The  edges 
of  the  opening  are  not  usually  covered  by  fetal  cells.  The  trophoblast 
does  not  extend  to  the  edge  of  the  ruptured  tissue.  If  fetal  cells  rup- 
ture the  capsule  they  must  always  penetrate  the  maternal  tissue,  and 
in  such  a  case  would  even  attack  the  peritoneum.  A  growth  of  the 
villi  may  be  described  as  apoplexy  of  the  villi,  as  ischemia  of  the  villi, 
or  as  a  combination  of  the  two.  If  the  tissues  are  greatly  compressed 
the  apoplectic  portion  is  usually  on  the  periphery  at  the  summit  of  the 
villus.  The  fetal  erythroblasts  often  take  the  form  of  free  nuclei. 
These  specimens  also  show  in  the  neighborhood  of  the  principal  rup- 
ture of  the  capsule,  the  giving  way  of  intracapsular  tissue  by  conges- 
tion, and  extravasation  of  blood  in  the  connective  tissue.  The  inner 
layers  of  the  capsule  undergo  retrogressive  changes.  The  hemorrhage 
which  threatens  the  patient's  life  occurs  when  rupture  of  the  tissues 
opens  the  small  arteries;  also  when  the  tissues  surrounding  these  vessels 
are  comparatively  thin,  and  no  efficient  stoppage  of  the  hemorrhage 
from  pressure  develops.  The  death  of  the  embryo  results  from  the 
disturbance  of  circulation  in  the  villi,  and  is  of  secondary  consequence 
to  the  intervillous  congestion.  In  general,  the  bursting  of  the  pregnant 
tube  results  from  abnormal  growth  of  villi,  dilatation  of  veins,  and 
intervillous  extravasation  of  blood.  Mechanical  violence  or  contrac- 
tion or  torsion  of  the  tube  favor  this.  Undoubtedly  pre^'ious  inflam- 
mation predisposes  to  this  accident.  Observation  shows  that  the  ovum 
can  develop  in  the  tube  without  the  presence  of  mucous  membrane. 

The  Prevention  of  the  Formation  of  Striae  of  Pregnancy. — Those 
patients  who  object  to  the  formation  of  the  characteristic  striae  of 
pregnancy,  and  consider  them  a  deformity,  may  find  comfort  in 
Barfurth's  success  in  the  clinic  at  Rostock,  in  preventing  this  change 
by  massage  {Zentralbl.  f.  Gynak.,  1911,  No.  51).  Barfurth  reports  12 
cases  in  which  massage  was  given  by  student  midwives.  Those  por- 
tions of  the  abdomen  where  strife  most  often  develop  were  treated  by 
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stroking  motions,  pressure  heinj]:  gently  exercised  upon  the  tissue  held 
between  the  tluinih  and  finger.  Tlie  al)dominal  skin  was  massaged 
in  circular  and  radial  motions  from  the  uml)ilicus,  and  the  tissues  of 
the  breast  were  similarly  treated.  The  thighs  and  hips  were  massaged 
in  various  directions.  Oil  was  used  before  the  massage.  In  most 
cases  daily  massage  of  fifteen  to  thirty  minutes  sufficed,  but  where 
the  skin  was  excessively  resisting  the  patient  received  two  treatments 
daily.  Occasionally  manipulation  was  so  painful  that  it  was  aban- 
doned. The  patient  improved  if  the  skin  became  softer  and  more 
distensible.  In  the  great  majority  of  cases  the  treatment  was  agree- 
able to  the  patient. 


Medical  Education  and  the  Midwife  Problem  in  the  United  States. 
— Williams  {Jour.  Amcr.  Med.  Assoc,  January  6,  1912)  sent  a  list  of 
questions  to  the  professors  of  obstetrics,  in  120  medical  schools,  giving 
the  full  four-year  course;  43  replied.  ^Yhen  these  replies  are  analyzed, 
they  indicate  that  many  professors  are  inadequately  prepared  for  their 
duties,  and  have  but  little  conception  of  the  obligations  of  a  professor- 
ship; that  a  considerable  proportion  are  not  competent  to  cope  wdth  all 
obstetrical  emergencies;  that  nearly  all  complain  that  their  teaching  and 
hospital  equipment  are  inadequate  for  the  proper  training  of  students; 
and  a  large  proportion  admit  that  the  average  practitioner  through 
his  lack  of  preparation  for  the  practice  of  obstetrics  may  do  his  patient 
as  much  harm  as  the  much  maligned  midwife.  As  regards  what  is 
needed  to  make  the  equipment  of  American  medical  schools  com- 
petent for  obstetrical  training,  it  was  found  that  this  department  was 
unusually  inferior  to  others  in  ward  accommodations,  intelligent  and 
educated  assistants,  and  especially  in  broad-minded  scientifically 
trained  teachers,  and  properly  equipped  laboratories  for  investigating 
work.  It  is  not  surprising  from  this  fact  to  find  that  one-fourth  of 
the  entire  number  of  teachers  w-ho  replied  stated  that  they  did  not 
consider  the  ordinary  graduate  from  their  schools  competent  to  prac- 
tice obstetrics;  while  others  considered  the  medical  graduate  as  a 
fairly  efficient  man  midwife.  Williams  states  that  in  his  own  experi- 
ence students  are  unfit  on  graduation  to  practise  obstetrics  in  its 
broad  sense,  and  are  scarcely  prepared  to  handle  normal  cases.  As 
regards  the  attendance  in  labor  cases  by  midwives,  it  is  found  that  very 
few  practise  in  Montreal  and  but  a  small  number  in  Boston.  In  the 
greater  number  of  large  American  cities  they  conduct  from  40  to  60 
per  cent,  of  all  labor  cases.  There  is  no  efficient  and  satisfactory 
control  of  these  midwives  in  any  portion  of  the  country.  More  than 
one-half  of  the  teachers  replying  consider  that  general  practitioners 
lose  proportionately  as  many  women  from  puerperal  infection  as  do 
midwives.  When  the  question  is  raised  as  to  how  this  bad  result  is 
obtained,  the  majority  believe  that  ill-judged  and  improperly  per- 
formed operations,  in  the  hands  of  the  general  practitioner,  cause  as 
many  deaths  as  result  from  the  mistakes  of  incompetent  midwives. 
When  the  question  of  improving  these  conditions  is  raised,  general 
improvement  in  medical  education  is  a  fundamental  necessity.  Obstet- 
ric professors  must  be  especially  trained  for  this  work,  and  devote 
themselves  largely  to  the  care  of  hospital  patients,  the  proper  training 
of  assistants  and  students,  and  the  advancement  of  knowledge.    Medical 
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faculties  and  hospitals  must  recognize  that  obstetrics  is  a  fundamental 
branch  of  medicine,  requiring  a  scientifically  trained  man  as  a  teacher, 
with  a  broad  grasp  of  the  subject.  The  general  practitioner  must 
realize  that  he  is  competent  to  conduct  only  normal  cases  of  labor, 
and  that  major  obstetrics,  as  major  surgery,  should  be  undertaken 
only  by  especially  trained  men,  in  control  of  abundant  hospital  facil- 
ities. Applicants  for  license  to  practise  should  submit  a  statement 
certifying  that  they  have  seen,  delivered,  and  personally  examined, 
under  appropriate  clinical  conditions,  at  least  ten  women.  The  public 
must  understand  that  poorly  trained  doctors  are  dangerous,  that  most 
of  the  disorders  of  women  result  from  poor  obstetrics,  and  that  poor 
women,  in  fairly  well-conducted  free  hospitals  usually  receive  better 
care  than  well-to-do  women  in  their  own  homes;  and  that  competent 
obstetricians  will  be  forthcoming  so  soon  as  the  public  is  willing  to 
recognize  them  as  such.  Obstetric  charities  must  be  increased  by  free 
hospitals  and  out-patient  service  for  the  poor,  and  proper  hospital 
accommodations  for  those  in  moderate  circumstances.  Visiting 
obstetric  nurses  and  helpers  trained  to  work  under  them,  can  be  of 
service.  Midwives  should  be  gradually  abolished  in  large  cities  and 
replaced  by  obstetric  charities.  The  reviewer  gladly  contributed  replies 
to  the  questions  sent  and  considers  the  investigation  most  timely. 
He  further  thinks  that  a  considerable  responsibility  lies  upon  teachers 
of  obstetrics  in  the  conception  which  they  give  to  medical  students 
concerning  this  branch  of  medicine.  While  the  fundamental  facts 
of  obstetric  surgery  should  be  taught  to  all  graduates,  it  is  the  duty  of 
the  obstetric  teacher  to  warn  the  entire  class  that  but  a  small  propor- 
tion of  them  will  become  competent  obstetric  surgeons.  These  only 
should  undertake  difficult  forceps  extraction,  version,  placenta  praevia, 
eclampsia,  craniotomy,  opening  the  pubic  girdle.  Cesarean  section, 
ectopic  gestation,  separation  of  the  placenta,  and  ruptured  uterus. 
The  majority  of  a  graduating  class  should  early  determine  whether  or 
not  they  propose  to  do  surgery,  obstetric  or  other,  and  unless  they 
find  themselves  with  unusual  ability  and  equipment  they  should 
decline  obstetric  surgery.  Normal  parturition  without  complications 
comes  within  the  scope  of  the  average  graduate  and  practitioner, 
provided  he  is  not  in  a  position  to  infect  his  patient.  ^Medical  gradu- 
ates and  general  practitioners  sometimes  allege  that  obstetrics  belong 
to  general  practice.  By  some  who  cater  to  the  general  profession  for 
consultations,  obstetrics  has  been  termed  the  specialty  of  the  general 
practitioner.  If  successful  general  practitioners  are  asked  whether 
they  do  obstetric  work  from  choice  or  from  necessity,  in  my  experience 
the}'  invariably  reply  that  they  do  it  only  to  keep  the  medical  practice 
of  the  family.  If  they  could  do  so,  they  would  be  quite  willing  to  turn 
all  prolonged  and  complicated  cases  of  parturition  over  to  a  com- 
petent obstetrician,  who  in  return  would  not  interfei'e  with  the  medical 
practice  of  the  family.  Unless  one  is  able  and  equipped  to  do  obstetric 
work  it  does  not  pay,  and  by  the  demands  upon  the  time  and  strength 
of  the  obstetrician,  it  interferes  most  seriously  with  general  medical 
work.  Furthermore,  the  physician  who  must  treat  the  exanthematous 
diseases  of  childhood,  and  the  various  contagious  diseases,  is  not  a 
safe  or  suitable  person  to  conduct  confinements.  Radical  improve- 
ment in  this  direction  will  not  become  general  until  the  economic  side 
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of  the  prohlein  is  drtnoiistratcd.  Wli(>n  a  man  learns  that  in  tlic  long 
run  it  will  cost  him  less  to  have  iiis  wife  receive  proper  attention  in 
lahor,  avoiding  serious  lacerations,  and  promptly  repairing  those 
which  are  inevitable,  he  will  be  willing  to  pay  a  fair  price  for  such 
service.  It  is  cheaper  than  a  badly  conducted  confinement  at  a  cheap 
rate  and  the  expense  of  a  secondary  operation  l)y  a  surgeon  or  gyne- 
cologist later.  The  saving  of  infant  life  through  competent  obstetric 
work  does  not  always  appeal  to  those  who  must  struggle  to  make  a 
living.  This  is,  however,  a  question  of  national  importance,  and  in 
other  countries  has  received  the  careful  attention  of  governments  and 
philanthropists. 


GYNECOLOGY 


UNDER   THE    CHARGE    OF 


JOHN  G.  CLARK,  M.D., 

PBOFESSOB    OF    GYNECOLOOT    IN    THE    CNIVEESITT    OF    PENNSYLVANIA,    PHILADELPHIA. 


Vaginal  Hysterectomy  Under  Local  Anesthesia. — Ruge  (Zentrulbl. 
f.  Gynec,  1912,  xxxvi,  .5'61)  believes  that,  while  ordinary  infiltration 
anesthesia  has  a  great  field  of  usefulness  in  gynecology  as  in  other 
branches  of  surgery,  that  produced  by  blocking  the  nerve-trunks  at 
a  distance  from  the  field  of  operation  is  preferable,  since  the  appear- 
ance and  consistency  of  the  tissue  in  which  the  operation  is  to  be  per- 
formed is  not  altered.  He  has  devised  the  following  technique  for  the 
performance  of  complete  vaginal  hysterectomy,  and  other  major 
vaginal  operations.  After  disinfecting  the  vagina  the  long,  thin  needle 
of  a  "Record"  syringe  is  introduced  into  the  parametrial  tissue  to  one 
side  of  the  cervix  to  a  depth  of  4  to  5  cm.,  being  directed  in  a  somewhat 
lateral  direction,  in  order  to  strike  the  nerve  trunks  before  they  have 
undergone  their  ultimate  subdivisions.  If  the  needle  is  introduced 
slowly,  most  vessels,  and  an}^  coils  of  intestine  with  which  it  may  come 
in  contact,  will  be  pushed  aside  and  not  injured.  Should  a  vein  be 
punctured,  however,  blood  will  begin  to  flow  out  of  the  neddle,  which 
must  then  be  drawii  back  a  little,  and  advanced  in  a  slightly  different 
direction.  ^Yhen  the  needle  has  been  satisfactorily  introduced  the 
10  c.c.  syringe  is  attached,  and,  gradually  withdraw'ing  the  needle, 
the  solution  injected.  The  process  is  repeated  on  the  opposite  side; 
then  at  two  points  in  the  anterior  and  tw^o  in  the  posterior  vaginal 
vault  similar  injections  of  3  to  5  cc.  of  fluid  are  made.  In  the  anterior 
vaginal  vault  it  is  necessary  to  introduce  the  needle  2  to  3  cm.  deep,  but 
in  tiie  posterior  only  just  through  the  mucosa.  As  injection  fluid 
Ruge  uses  a  1  per  cent,  novocain  solution,  to  each  100  c.c.  of  which  5 
drops  of  a  1  to  1000  adrenalin  solution  are  added.  It  is  sterilized  by 
boiling  immediately  before  use.  The  amount  used  is  about  40  c.c, 
but  it  is  practically  non-toxic,  and  much  larger  amounts  could  be 
employed   with  impunity.     The   vagina   is   rendered    anesthetic    by 
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swabbing  it  out  with  a  sponge  covered  with  cycloform  powder.  To 
eliminate  pain  from  pulling  on  the  bladder,  5  c.c.  of  the  injection  fluid 
are  introduced  into  it  through  the  catheter.  It  is  necessary  to  wait 
twenty  to  tliirty  minutes  for  the  anesthesia  to  become  effective,  but  it 
then  lasts  one  and  a  half  to  two  hours.  Ruge  reports  having  recently 
operated  in  this  manner  on  two  patients,  neither  of  whom  felt  anything 
during  the  entire  operation,  not  even  the  introduction  of  large  gauze 
pads  to  hold  back  the  intestines,  nor  seizing  the  parietal  peritoneum 
with  toothed  forceps.  No  morphine,  scopolamine,  or  other  narcotics 
were  given.  Ruge  considers  this  method  just  as  satisfactory  as  lumbar 
anesthesia,  and  far  less  dangerous. 


Lymphatics  of  the  Clitoris. — Rouviere  {Aim.  de  Gyn.  et  d'Obstet., 
1912,  xxxix,  273)  has  been  struck  by  the  fact  that  at  times,  following 
extirpation  of  the  clitoris  for  carcinoma,  recurrence  takes  place  in  the 
small  pelvis  directly,  without  involvement  of  the  inguinal  or  retro- 
crural  glands,  an  occurrence  which  should  be  impossible  if  the  classical 
description  of  the  anatomy  of  the  lymphatics  of  this  region  is  correct. 
He  has  therefore  undertaken  some  investigations  into  the  lymphatic 
supply  of  the  clitoris,  and  has  been  able  to  demonstrate  by  injection 
methods  the  occasional  occurrence  of  lymph  vessels  which  establish  a 
direct  connection  between  that  organ  and  the  hypogastric  glands  in  the 
pelvis — a  finding  similar  to  that  of  Kiittner  with  regard  to  the  penis. 
He  was  not  able  to  find  these  direct  lymph  channels  in  all  cases,  this 
being  due,  he  thinks,  rather  to  an  irregularity  in  their  occurrence  than 
to  any  fault  in  technique.  He  considers,  hoM'cver,  that  the  demon- 
stration that  they  do  occur  in  a  certain  number  of  cases  explains,  in 
part  at  least,  the  extremely  unfavorable  prognosis  that  it  usually 
associated  with  carcinoma  about  the  clitoris,  since  in  such  subjects 
it  is  almost  impossible  to  excise  thoroughly  the  entire  tributary  area. 


Composition  of  the  Menstrual  Fluid. — The  results  of  careful  chemical 
analyses  of  the  fluid  obtained  from  10  cases  of  hematocolpos  due  to 
atresia  are  reported  by  Blll  (Jour.  Obst.  and  Gyn.,  Brit.  Emp.,  1912, 
xxi,  209).  Urea  was  never  found;  mucin,  on  the  other  hand,  was  always 
present  in  large  amount,  arising  from  the  cervix  and  vagina.  Blood, 
estimated  from  the  amount  of  iron  present,  formed  on  an  average 
somewhat  less  than  50  per  cent,  of  the  fluid.  Fibrinogen  and  fibrin- 
ferment  were  always  absent;  to  this  fact  is  due,  Bell  believes,  the  non- 
coagulability  of  menstrual  fluid,  and  not  to  the  presence  of  mucin  or  of 
lactic  acid,  as  has  frequently  been  taught.  He  believes  that  this  lack 
of  fibrinogen  and  fibrin-ferment  in  the  menstrual  fluid  is  the  result 
of  some  vital  fimction  of  the  healthy  endometrium,  which  destroys 
or  extracts  it,  since  there  is  nothing  in  the  uterine  or  vaginal  secretions 
to  destroy  the  fibrin-ferment,  or  to  prevent  clotting  of  the  blood  if  it 
were  present.  This  Bell  has  shown  by  adding  to  normal  sodium  fluoride 
solution  an  equal  quantity  of  hematocolpos  fluid,  together  with  fibrin- 
ferment,  obtaining  a  good  clot  within  ten  minutes.  In  all  the  specimens 
examined  lactic  acid  was  found,  although  all  were  sterile  but  two,  in 
which  there  were  some  colon  bacilli,  probably  due  to  contamination 
during  or  after  removal.  In  no  case  were  Doderlein's  bacilli  found. 
Bell  concludes,  therefore,  that  the  acidity  of  the  vagina  is  not  due  to 
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this  hiuillus,  hut  to  the  hictic  acid,  wliich  is  formed  hy  the  action  of 
some  eelhihir  enzyme  on  the  mijcin  present.  The  cahium  content 
of  the  hematocolpos  fluid  was  invariably  found  to  he  hi<;h,  amounting 
in  some  eases  to  six  times  or  more  that  of  normal  hlood. 


Arsenic  as  a  Factor  in  Menstruation. — Some  rather  interesting, 
even  though  as  yet  not  entirely  conclusive  investigations  into  the 
arsenic-storing  function  of  the  uterine  glands  have  been  carried  out 
by  Imcuamtzky-Ries  and  J.  Ries  {Miinch.  med.  Woch.,  1912,  lix, 
10S4).  These  authors  have  demonstrated,  by  means  of  the  Marsh 
and  Gutzeit  tests,  the  presence  of  small  quantities  of  arsenic  in  the 
endometrium  during  menstruation.  In  the  post-menstrual  stage 
arsenic  is  entirely  lacking,  to  reappear  later  in  the  interval,  being 
present  in  the  largest  amount  just  before  the  onset  of  menstruation.  In 
the  endometrium  of  a  woman,  aged  sixty-five  years,  they  were  unable 
to  find  any  traces  of  arsenic.  The  theory  of  the  investigators  is  that 
arsenic,  a  considerable  quantity  of  which  is  taken  in  with  the  daily 
food,  is  stored  up  in  the  uterine  glands,  and  is  given  off  in  the  mucoid 
secretion  which  is  eliminated  by  them  during  the  pre-menstrual  stage, 
but  which  remains  blocked  up  in  the  tortuous  glands  until  it  is  dis- 
charged during  menstruation.  That  menstrual  fluid  does  actually 
contain  arsenic  has  been  demonstrated  by  Gautier,  who  found  that  about 
0.15  mg.  is  given  off  in  this  way  on  an  average  at  each  menstrual  period. 
It  has  been  frequently  demonstrated  that  arsenic  given  therapeutically 
to  men  can  be  recovered  in  the  urine;  in  women,  however,  this  is  not 
the  case,  a  futher  confirmation,  the  authors  believe,  of  their  theory 
that  it  is  stored  in  the  uterine  glands.  They  have  found  that  a  much 
larger  quanitty  of  arsenic  is  always  present  in  the  tissues  of  fetuses 
and  newly-born  animals  than  in  those  of  adults;  it  apparently  has  the 
same  importance  for  the  growth  of  the  fetus  as  does,  for  instance, 
phosphorus.  They  believe  that  during  childhood,  while  active  growth 
is  going  on,  the  arsenic  received  from  the  mother,  and  that  later  taken 
in  with  the  food,  is  utilized  in  body-building.  At  puberty,  however, 
an  excess  of  arsenic  begins  to  accumulate;  the  uterine  glands  begin  to 
functionate,  and  to  store  up  this  excess,  until  a  sufficient  concentration 
is  reached  for  it  to  act  as  a  poison.  The  entire  endometrium  is  aftected, 
the  ordinary  histologic  picture  of  arsenic  poisoning  being  produced — 
desquamation  of  epithelium,  fatty  degeneration,  transudation  para- 
lysis of  vessel  walls,  with  dilatation  of  the  vessels  and  escape  of  blood. 
In  order  to  determine  if  the  presence  of  arsenic  in  the  endometrium 
would  have  any  inhibiting  effect  on  impregnation,  the  authors  invest- 
igated the  action  of  living  spermatozoa  when  brought  in  contact  with 
arsenic  solutions  on  the  warm  stage  of  the  microscope.  They  found 
to  their  astonishment  that  such  solutions  up  to  1  per  cent,  strength 
(much  stronger  than  is  ever  present  in  the  endometrium)  not  only  do 
not  have  any  deleterious  action  on  spermatozoa,  but  rather  seem  to 
increase  their  activity.  In  conclusion,  the  authors  state  that  they 
consider  their  experiments  so  far  as  suggestive  rather  than  conclusive, 
and  that  they  merely  wish  to  indicate  that  this  arsenic-storing  function 
of  the  uterine  glands  may  be  one  of  the  numerous  factors  concerned  in 
the  production  of  the  complex  phenomenon  of  menstruation. 
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A  Cryptogamic  Parasite  Found  in  a  Dermatosis  of  the  Type  of 
Pityriasis  Rosea. — Dr  Bois  {Aniialcs  de  Dermatologie  et  de  Syphili- 
grapliic,  1912,  No.  1)  reports  the  finding  of  a  cryptogamic  parasite  in 
three  cases  of  a  cutaneous  disease,  one  of  which  was  of  the  type  of 
the  pityriasis  rosea  of  Gibert,  and  the  other  two  resemble  varieties  of 
this  affection.  The  parasite  consisted  of  spores  of  variable  size  grouped 
in  clusters,  without  mycelia,  in  the  orifices  of  the  follicles.  It  did  not 
grow  in  any  of  the  ordinary  media,  and  was  not  inoculable.  In  several 
of  its  characters  it  resembled  the  microsporon  described  by  Vidal  as 
the  cause  of  pityriasis  circinata.  Du  Bois  believes  further  research  will 
demonstrate  its  presence  in  all  cases  of  pityriasis  rosea,  of  which  it  is 
the  probable  cause.    He  proposes  to  name  it  "microsporon  dispar." 


Bullous  Antipyrine  Eruptions  of  the  Buccal  Cavity. — Nicolas  and 
MouTOT  {Annales  de  Dermatologie  et  de  Syphilig rapine,  1911,  No.  11), 
reporting  a  case  of  bullous  eruption  in  the  buccal  cavity  due  to  the 
ingestion  of  antipyrine,  especially  call  attention  to  the  possibility  of 
such  eruptions  being  limited  exclusively  to  this  region,  and  to  the 
difficulties  which  may  surround  the  diagnosis  under  such  circumstances. 
The  first  symptoms,  which  may  appear  within  a  few  minutes  after  the 
ingestion  of  the  drug,  but  usually  not  until  from  three  to  six  hours 
have  elapsed,  are  a  bright  carmine  redness  of  the  mucous  membrane, 
with  more  or  less  swelling,  pain,  and  abundant  salivation.  After  a 
period  varying  from  a  half-hour  to  two  or  three  days,  bullae  appear 
which  rupture  after  a  time,  leaving  a  superficial  lesion.  Owing  to  the 
pain  which  accompanies  the  eruption  movements  of  the  tongue  and 
jaws  are  difficult,  and  there  is  more  or  less  dysphagia.  Although,  as  a 
rule,  there  are  no  general  symptoms,  moderate  elevation  of  temperature, 
dyspnea,  vertigo,  and  vomiting  have  been  observed  in  some  cases. 

Skin  Changes  in  Leukemias. — H.  H.  Hazen  (Jour.  Cutan.  Bis., 
October,  1911)  refers  to  the  group  of  lymphomata  involving  the  skin 
(which  includes  leukemia  and  pseudo-leukemia,  lymphosarcomatosis, 
lymphcdermia  perniciosa,  mycosis  fungoides,  and  chloroma  and  mye- 
loma). Mycosis  fungoides  is  an  aleukemic  lymphomatosis  and  may 
become  leukemia.  Reference  is  made  to  the  "serum  reaction"  lately 
discovered  by  Joltrain  and  Brin  and  described  by  de  Beourmann  and 
Verdun  which  may  possibly  clear  up  the  relationship.  Hazen  thinks 
that  the  skin  lesions  of  leukemia  may  probably  be  compared  with  the 
nodules  of  internal  organs  met  with  in  splenomyelogenous  leukemia. 
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Bullous  Eruption  Associated  with  Appendix  Abscess.  -J.  H.  Sk- 
.1  1.1  K  A  ( Ihif.  Jour,  of  Di  rill.,  ScptcinluT,  1011)  reports  the  ease  of  a  boy, 
ap'd  three  years,  who  showed  miineroiis  Mehs  on  upper  and  lower  ex- 
treinities,  the  attack  lasting  a  week,  the  l)lcl)s  dryiiiij  up.  A  second 
similar  attack,  and  again  a  third  attack  occurred.  The  lesions  sug- 
gested a  heginning  dermatitis  herpetiformis.  The  child  was  now 
suddenly  taken  ill  with  abdominal  pain,  and  within  twenty-four  hours 
was  operated  upon  and  a  gangrenous  perforated  appendix  found.  The 
blebs  on  the  skin  disappeared  in  a  week  without  any  treatment. 


Treatment  of  Acne  by  Vaccines. — ^Morris  and  Dore  (Brit.  Jour,  of 
Derm.,  October,  1911)  quoting  Engman's  experience  and  method  state 
that  from  their  own  observations  they  were  not  able  to  agree  with 
Engman  in  regarding  "acne  bacillus  vaccine  as  one  of  the  most  brilliant 
therapeutic  agents  in  dermatology,  comparable  in  its  effects  to  that  of 
antitoxin  on  the  diphtheritic  membrane."  They  were  not  able  to  claim 
more  for  the  vaccine  therapy  in  acne  than  that  it  is  a  useful  adju\  ant 
of  the  ordinary  forms  of  treatment.  There  was  no  evidence  that  it  was 
capable  of  inducing  true  immunity. 


Seven  Hundred  Consecutive  Cases  of  Tinea  Capitis.  — H.  M.  Scott, 
of  London  (Brii.  Jour,  of  Drnn.,  October,  1911),  states  that  these  cases 
were  seen  at  the  London  Hospital,  405  being  boys  and  295  girls.  Of 
the  700  cases  (all  examined  by  the  microscope  and  the  fungus  demon- 
strated) 628  were  examples  of  microsporon  ringworm  and  72  were  of 
endothrix  ringworm.  The  most  common  ages  were  from  the  sixth  to 
the  eighth  years.  The  treatment  was  by  the  Rontgen  rays,  the  written 
consent  of  the  parents  being  first  obtained.  As  a  routine  measure  the 
whole  scalp  was  treated,  five-exposure  method  of  Kienbock  as  modified 
by  Adamson  being  employed.  Out  of  3000  cases  of  tinea  capitis 
treated  at  the  Hospital  no  single  instance  of  permanent  alopecia 
occurred. 


Treatment  of  Erysipelas. — T.  Poxtaxo  (Policlinico,  Rome,  No. 
1,  191 2J  states  that  in  two  and  one-half  years  in  the  Polyclinic,  over 
1000  cases  of  this  disease  were  treated,  87  of  whom  died,  but  in  only 
47  cases  was  erysipelas  responsible.  The  mortality  from  erysipelas 
is  about  8  per  cent,  and  chiefly  in  aged  or  debilitated  persons.  The 
various  well-known  measures  for  the  treatment  seem  to  have  been  of 
little  value.  Hot  compresses  of  physiological  salt  solution,  frequently 
renewed,  reduced  the  heat  and  pain  as  much  as  the  remedies  tried,  but 
did  not  affect  the  course  of  the  disease. 


A  Case  of  Phenol  (Carbolic  Acidj  Gangrene. — F.  Buckminster  (Jour. 
Amer.  Med.  Assoc,  January  13,  1912)  reports  a  case  of  an  elderly  man, 
who  for  a  slight  bruise  and  abrasion  due  to  a  railway  accident,  applied 
an  ordinary  phenolized  petrolatum.  After  a  few  applications  the  tissues 
broke  down  into  a  progressively  enlarging  gangrenous  ulcer,  the  lesion 
being  upon  the  leg  tw^o  inches  below  the  patella.  It  was  cleaned  out  and 
treated  with  hydrogen  peroxide  and  tincture  of  iodine;  healed  but  again 
broke  down,  and  now  indicated  malignancy.  At  the  end  of  several 
months'  treatment,  .r-ray  applications  finally  caused  healing. 
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The  Formation  of  Pigment. — Schultz  (Jour,  of  Med.  Research, 
April,  1912,  xxvi,  No.  1)  pul)lishes  an  interesting  study  of  pigment 
formation  by  the  dermal  chromatophores,  from  a  case  of  mycosis 
fungoides,  in  which  the  inflammatory  process,  of  low  grade,  had  given 
origin  to  a  large  number  of  new  chromatophores  in  the  subepidermal 
tissues.  Thanks  to  these,  the  process  of  pigment  formation  could  be 
studied  in  all  its  phases.  As  to  the  origin  of  the  chromatophore,  Schultz 
considers  that  no  doubt  can  exist  of  its  mesoblastic  origin,  to  which 
most  readers  will  agree.  He  finds  this  difference  between  the  chroma- 
tophores and  other  mesodermal  connective  tissue  cells,  that  the  former 
are  never  seen  to  form  fibrils,  and  that  this  is  not  fortuitous  but  indi- 
cates that  the  formation  of  pigment  is  a  special  function  undertaken 
by  the  cell,  which  thus  is  freed  from  the  necessity  of  performing  the 
function  of  fibril  formation.  Schultz  considers  that  the  pigment  is  not 
derived  from  hemoglobin,  nor  from  the  cytoplasm  alone,  nor  is  it  a 
degeneration  in  the  ordinary  sense  of  the  word;  rather  it  is  a  definite 
extension  of  chromatin  from  the  nucleus  into  the  cytoplasm,  and  this 
chromatin  takes  the  staining  reactions  of  nuclear  substance,  and  be- 
comes transformed  into  pigment;  in  this  transformation  of  the  ex- 
truded chromatin  into  pigment,  Schultz  thinks  the  cytoplasm  plays  a 
part,  either  by  chemical  or  catalytic  action;  and  he  thus  considers 
that  the  pigment  is  a  product  of  nuclear  material,  and  that  this  nuclear 
material  must  not  be  considered  to  be  cast  ofi"  as  the  result  of  a  degen- 
erative process.  Those  appearances  in  chromatophores  which  might 
be  cited  as  implying  degeneration,  such  as  a  partite  nucleus,  Schultz 
considers  to  be  merely  the  signs  of  senescence  in  a  cell  that  has  fulfilled 
its  life-purpose  in  the  usual  way. 


Experimental  Measles  in  Monkeys. — Lucas  and  Prizer  (Jour,  of 
Med.  Research,  April,  1912,  xxvi,  No.  1)  have  succeeded  in  producing 
measles  in  monkeys  by  the  inoculation,  intracerebrally  and  intraperi- 
toneally,  of  blood  serum  from  a  patient  thirty-six  hours  after  the  initial 
rise  of  temperature  and  six  hours  before  the  appearance  of  the  rash. 
The  inoculated  monkeys,  after  a  definite  incubation  period  of  six  days 
in  one  case,  showed  systemic  signs,  and  on  the  tenth  day  Koplik  spots 
could  be  recognized  (this  for  the  first  time) ;  during  the  acute  stage  of 
the  disease  erythema  of  the  face  and  forehead  were  noticed,  but  no 
more  characteristic  rash.  During  the  preemptive  period  a  leukopenia 
was  demonstrated  which  involved  polymorphonuclears,  lymphocytes 
and  large  mononuclears. 
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A  New  Anaerobic  Bacillus  in  Typhoid  Stools.  -Louis  Mklikov 
iCoiiipl.  Ixtuil.  ill  III  Sin-.  (Ir  liinL,  \\)\  1,  1\\,  No.  W))  pul)li.shes  his  results 
from  growiiii;  t \  plioid  fecal  matter  in  liquid  medium  made  of  hile, 
Iiouillon,  and  white  of  egg.  Fnuu  this,  at  the  eud  of  two  or  three  days, 
iihcidtures  in  glucose  are  made  and  fine  transparent  colonies,  appear 
which  consist  of  short  bacilli  with  rounded  ends,  becoming  longer  and 
bent,  even  curved  in  older  cultures,  gram-positive,  and  non-motile. 
They  grow  only  at  37°  C.  and  anaerolucally,  and  are  proteolytic.  The 
organism  is  virulent  for  guinea-pigs,  but  loses  virulence  rapidly.  Ani- 
mals dead  12  to  24  hours  after  inoculation  show  tumefaction  and  ulcer- 
ation of  the  lymph  follicles  and  Peycr's  patches.  The  organism  has 
not  yet  been  found  in  stools  from  other  than  typhoid  patients,  and  gives 
positive  agglutination  with  the  serum  of  those  suffering  from  typhoid. 
It  may  be  that  this  is  the  actual  agent  in  the  production  of  typhoid 
fever. 


Pneumococcus  Influenza. — The  statement  that  there  is  no  influenza 
without  the  influenza  l)acillus  is  again  denied  by  C.  Leede  {Zeits.  f. 
Hyg.  u.  Infcktionskranlcli.,  1912,  Band  Ixxi,  Heft  3),  who  produces  a 
series  of  cases  to  that  end.  Four  years  ago  Curschmann  published  77 
cases  from  49  of  which  the  influenza  bacillus  was  not  obtained,  while  the 
pneumococcus  was  present  in  so  great  numbers  that  he  considered  it 
the  causative  agent.  Observer  after  observer  came  forward  wdth  cases 
whose  contagiousness,  apart  from  their  clinical  symptoms,  spoke  for  the 
diagnosis  of  influenza,  yet  w'hose  bacteriological  examinations  showed 
pneumococcus  to  be  the  prevailing  germ.  Not  that  pneumococcus  was 
the  only  organism,  for  in  some  cases,  not  pneumococcus,  but  strepto- 
coccus and  staphylococcus  were  found,  and  sometimes  combinations 
of  these.  There  are  cases  that  resemble  typhoid  fever,  whose  respira- 
tory signs  and  onset  are  indicative  of  influenza,  }'et  whose  blood  cultures 
show  pneumococcus.  In  fine,  Leede  brings  forward  more  cases  to  show 
that  influenza,  as  known  to  the  practitioner  is  a  symptom  complex, 
that  may  be  excited  by  different  bacteria,  rather  than  a  specific  disease 
due  only  to  the  influenza  bacillus.  Of  these  different  bacteria,  the 
pneumococcus  is  the  most  important,  and  it  is  able  to  set  up  different 
degrees  of  sudden  infection,  now  true  pneumonia,  now  a  typhoid-like 
attack,  now  a  short  fel)rile  attack,  often  designated  influenza.  Leede 
futher  points  out  that  the  pneumococcus  may  attack  the  bowel  giving 
a  colitis  at  times  ulcerative,  like  that  known  in  true  influenza. 


The  Detection  of  Horse  Flesh  in  Sausages. — For  long  enough  the 
comic  papers  have  depicted  the  sausages  proclaiming  their  origin  by 
moving  up  on  the  platter  to  fill  the  gap  made  by  removal  of  the  first 
of  the  row :  this  homely  viand  gains  one  st(  p  in  the  direction  of  becom- 
ing articulate  by  the  work  of  G.  Seiffert  (Zeits.  f.  Hyg.  u.  InfeJdions- 
krnnkh.,  1912,  Band  xxxi,  Heft  3),  who  points  out  the  accuracy  of  the 
fixation  of  complement  test  in  the  detection  of  adulteration  of  sausages 
l)y  horseflesh.  He  uses  rabbit-serum,  of  which  ,',7  c.c.  gives  a  reaction 
with  horse  serum  in  a  dilution  of  1  in  20,000  within  one  minute.  The 
test  is  accurate  for  raw,  cooked,  and  smoked  horseflesh  as  well  as  that 
treated  by  ether  and  antiformin  in  most  minute  quantities,  while 
controls  with  beef  and  human  serum  remain  negative. 
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The  Local  Effect  of  Orchitis  in  Mumps. — So  rarely  is  patliological 
effect  of  niumps  upon  the  testis  to  be  observed  post  mortem  that  it 
is  interesting  to  note  that  Hall  {Virchow's  Archiv.,  1912,  Band  ccvii), 
obtained  a  case  in  a  youth,  aged  eigliteen  yei  rs,  who  had  suffered  from 
mumps  and  orchitis  a  year  before  his  death.  There  Avas  visible  atrophy 
of  the  testis;  microscopically,  there  was  definite  atrophy  of  the  tubules, 
with  a  diffuse  fibrosis. 

Trichiniasis. — M.  Romanovitch  (Ann.  de  /'//^s^  Pasteur,  May  25, 
1912,  xxvi,  No.  5),  although  for  reasons  given  adhering  to  the  old 
nomenclature,  points  out  that  in  future,  following  Raillet,  we  should  call 
the  trichina  the  TrichincUa  spiralis.  The  female  penetrates  the  mucosa 
of  the  bowel,  but  does  not  pass  the  muscularis  mucosfe;  it  deposits 
its  larvie  in  or  close  to  lymphatic  vessels,  whence  they  are  carried  to 
the  blood  stream;  considering  this,  RomanoAitch  thinks  that  where 
suspected  meat  has  been  eaten,  it  would  be  possible  by  a  daily 
examination  of  the  blood,  to  recognize  the  spread  of  the  infection. 
Karyokinetic  figures  are  seen  frequently  in  the  immediate  neigh- 
borhood of  the  invaded  lymphatics.  The  larvne  perish  rapidly  in 
the  serous  cavities;  the  muscle  is,  of  course,  its  place  of  choice.  Roman- 
ovitch points  out  that  in  traversing  the  intestinal  mucosa,  the  trichina 
deposits  as  it  goes  the  bacteria  with  which  its  surface  is  covered, 
whence  arise  the  polymicrobic  secondary  infections  which  occur  in 
cases  infected  by  the  worm.  He  appears  scarcely  willing  to  say  that 
fever,  abscess-formation,  and  septicemia  are  due  to  infections  arising 
in  this  way,  but  thinks  it  would  be  hard  to  prove  the  contrary  assertion. 
The  serum  of  infected  rats  and  guinea-pigs  becomes  toxic,  as  does 
the  urine  of  highl}^  infected  animals ;  in  ordinary  infections,  this  toxicity 
may  appear  as  early  as  the  ninth  day  and  may  last  a  month;  it  is 
iso-  and  hetero-toxic.  The  search  for  specifiic  antibodies  in  the  serum 
has  not  succeeded,  either  in  the  direction  of  precipitins  or  fixation  of 
complement.  As  antigen  Romanovitch  employed  aqueous  extract  of 
measly  muscle.  As  had  been  noted  of  others,  definite  reinfection  was 
found  to  occur,  so  that  it  seems  quite  impossible  to  immunize  animals 
against  the  parasite.  Finally,  no  treatment,  preventive  or  abortive, 
has  yet  been  found.  Salvarsan  does  not  appear  to  exert  any  action 
whatever  upon  the  larva?.    Atoxyl  proved  similarly  inefficacious. 
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DuRixc  the  last  ten  years  I  have  been  enabled  to  study  an 
unusually  lar^e  number  of  eases  of  subaeute  bacterial  endocarditis. 
Particularly  in  the  last  few  years  I  have  become  impressed  with 
the  {jreat  frequency  of  the  condition  (in  1911  I  saw  27  cases). 
Altogether  I  have  had  the  opportunity  of  studying  at  least  89 
cases.  Blood  cultures  were  made  in  75  of  78  active  cases — by 
this  1  mean  cases  in  what  I  call  the  bacterial  stage.  The  other  .'5 
cases  were  typical  clinically;  1  j)assed  out  of  observation  and  the 
other  2  died,  autop.sies  not  being  obtainable. 

Organi.sms  were  recovered  from  the  blood  of  7'.]  of  the  7")  cultured 
cases.  In  71  cases  the  cocci  characteristic  of  the  disease  were 
obtained/  and  in  4  the  influenza  bacillus.  The  symptoms  and 
lesions  found  in  the  latter  grou})  were  practically  the  same  as  those 
found  in  the  former,  except  that  thus  far  the  glomerular  lesions 
in  the  coccus  cases  have  not  been  discovered  in  the  kidneys  of  the 
influenzal  cases  that  have  come  to  postmortem  examination. 

I  shall  not  now  discuss  the  proper  classification  of  the  cocci 
found  in  this  disease,  leaving  that  for  another  publication.     I  shall 

'  I'ibiiiun  and  Celler,  Ameh.  Jolu.  Med.  .Sci.,  I'JIO,  cxI,  .510,  and  Trans.  .Assoc.  Anicr.  I'Uya  , 
1010. 
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simply  say  here  that  the  cocci  we  have  obtained  seem  to  be  identical 
with  those  found  by  other  investigators.^  Until  their  exact  status 
is  determined  we  shall  refer  to  them  as  the  "endocarditis  cocci" 
or  "coccus."  Studies  by  Rosenow  indicate  that  the  organisms  are 
derived  from  pneumococci,  a  view  also  discussed  in  the  paper  by 
Celler  and  the  writer. 

There  were  2  supposedly  active  cases  in  which  the  blood  cultures 
were  negative.  In  the  former  five  cultures  were  made  in  a  variety 
of  ways  in  our  laboratory,  and  one  in  another,  all  being  negative. 
This  patient  died  at  another  hospital,  and  characteristic  lesions 
were  found  in  the  heart,  with  cocci  in  the  vegetations.  These 
cocci  were  not  studied,  but  I  have  no  hesitation  in  putting  down 
the  case  as  one  belonging  in  the  group  of  subacute  bacterial  endo- 
carditis. In  the  other  case  two  cultures  were  made,  neither  very 
satisfactory.  This  case  died  and  there  was  no  autopsy  made,  but 
the  clinical  picture  was  definite. 

The  term  "subacute  bacterial  endocarditis"  I  have  adopted 
instead  of  the  older  terms:  "chronic  ulcerative  endocarditis," 
"chronic  malignant  endocarditis,"  "chronic  infectious  endocar- 
ditis," and  "endocarditis  lenta"  (Schottmiiller).  I  call  all  cases 
of  endocarditis  already  proved  to  be  due  to  bacteria  (rheumatism 
is  not  so  proved)  "bacterial  endocarditis,"  and  divide  the  cases 
into  "acute,"  "subacute,"  and  "chronic,"  according  to  their 
clinical  course.  When  the  causative  organism  in  a  given  case  is 
obtained,  I  insert  the  name  of  the  organism  for  the  word  "bacterial," 
thus,  "acute  streptococcus  endocarditis,"  etc.  Many  of  the 
cases  that  belong  in  the  group  with  which  we  are  dealing  last  only 
four  to  six  months,  and  are  therefore  certainly  subacute  and 
chronic.  Some  may  prefer  to  apply  the  term  "chronic"  to  the 
cases  that  last  over  one  year. 

Besides  the  77  active  cases,  we  have  observed  11  cases,  which 
I  believe  belong  in  the  group  of  subacute  bacterial  endocarditis, 
but  in  which  the  lesions  found  were  in  a  healing  or  healed  stage, 
and  in  which  the  lesions  were  found  free  from  pathogenic  bacteria. 
In  10  of  the  cases,  blood  cultures  were  made  during  life  (in  a  few 
anaerobically),  and  no  bacteria  were  found.  In  1  case  as  many 
as  nine  cultures  were  made  during  a  period  of  ten  months,  all  with 
negative  results. 

There  are  many  viewpoints  from  which  such  large  material  as  I 
have  at  my  disposal  could  be  presented.  I  shall  attempt  in  the 
present  communication  to  show  that  the  lesions  found  in  the  cases 
of  subacute  bacterial  endocarditis  in  which  the  mitral  vahe  is 
involved  are  quite  characteristic.  I  hope  to  demonstrate  that  there 
are  three  stages  in  many  cases  of  this  disease:  the  bacterial,  the 


2  Libman  and   Celler,  Amer.   Jour.   Med.  Sci.,   1910,   cxl,    516,  and  Trans.    Assoc.  Amer. 
Phys.,  1910. 
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hat'tfria-fri').'  liralin<;,  atid  the  hacteria-frcc  healed  stage.  I  sliould 
also  like  to  point  out  that  at  least  some  of  the  cases  which  we 
have  been  wont  to  call  "chronic  endocarditis  with  fever"  are 
examples  of  the  healed  or  healing  forms  of  subacute  bacterial 
endocarditis,  for  healing  from  a  bacteriological  or  bacteriological 
and  pathological  stan(li)oint  does  not  necessarily  mean  recovery 
from  a  clinical  standpoint.'' 

I  shall  here  present  my  views  as  briefly  as  possible  and  refer 
to  the  literature  in  so  far  only  as  is  essential.  At  another  time  I 
hope  to  cover  the  subject  more  fully  and  to  discuss  the  lesions 
found  in  other  forms  of  endocarditis.  I  shall  point  out  for  com- 
parison some  of  the  valvular  lesions  found  in  infections  by  the 
ordinary  streptococci,  pneumococci,  staphylococci,  and  the  gono- 
coccus. 

When  the  mitral  valve  is  involved  in  cases  of  subacute  bacterial 
endocarditis  (and  it  is  involved  in  the  larger  number  of  cases) 
there  is  a  tendency  for  the  vegetations  to  spread  up  on  the  left 
posterior  wall  of  the  auricle  more  than  on  the  valve  itself.  Often 
the  chordae  tendineaj  attached  to  the  posterior  flap  are  covered  to 
a  greater  or  lesser  extent  by  vegetations.  Nearly  always  the 
anterior  flap  is  also  involved,  and  here  the  vegetations  tend  to 
grow  down  over  the  chordae  tendineai,  the  involvement  of  the 
latter  being  often  extensive.  Not  uncommonly  the  chordae  are 
ruptured,  the  torn  ends  at  times  being  massed  together  by  vege- 
tations at  the  edge  of  the  flap,  or  the  lower  ends  may  be  found  lying 
loose  near  the  papillary  muscles.  The  vegetations  are  yellowish, 
greenish,  pinkish,  or  reddish  in  color,  and  vary  much  in  size  in 
different  cases.  As  they  grow  older  they  become  firmer  and  assume 
a  more  grayish  color. 

When  the  aortic  valves  are  involved  the  lesions  are  not  usually 
characteristic  and  their  extent  is  most  variable.  There  may  be 
only  a  small  vegetation  on  one  or  more  of  the  flaps  of  the  valve. 
On  the  other  hand,  there  may  be  enormous  green  masses  that 
must  block  the  orifice  to  a  greater  or  lesser  extent.  The  vegeta- 
tions have  a  tendency  to  extend  down  over  the  endocardium  at 
the  position  of  the  septum  membranaceum  and  over  the  ventricular 
aspect  of  the  aortic  flap  of  the  mitral  valve  and  down  over  the 
chordae  tendineae.  At  times  they  have  a  stalactite-like  appearance. 
There  my  develop  an  aneurysm  of  the  aortic  flap  of  the  mitral 
valve.  Ulceration  of  the  aortic  valve  at  times  occurs;  ulceration 
of  the  mitral  flaps  is  rare. 

A  study  of  frequency  of  involvement  of  the  valves,  the  left 
auricle,  and  the  chordae  in  the  hearts  from  34  cases  of  the  disease 
in  which  the  blood  cultures  were  positive  during  life  was  made 
with  the  following  results: 

•  Libman,  Proc.  New  York  Path.  Soc,  December,  1911,  xi,  118. 
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Auricle,  mitral  valve,  and  chordae 17  cases 

Auricle,  mitral  valve,  chordae,  and  aortic  valve                             5  " 

Auricle  and  mitral  valve .  2  " 

Mitral  valve  and  chordae .      .      .  1  " 

Aortic  valve  only 3  ' 

Aortic  valve,  chordsB,  and  :iorlic  flap  i)f  mil  nil ..  4  ' 

Mitral  valve,  chordas,  and  aortic  valve 1  " 

Aiitirli',  mitral,  and  ar)rtic  valves 1  " 

Total 34  cases 

The  auricle  was  involved  25  times,  the  mitral  \al\-e  27  times, 
the  chorche  2(S  times,  and  the  aortic  vahe  9  times.  The  frequency 
of  tlie  involvement  of  the  clionhv  and  auricle  is  very  striking. 

The  lesions  which  we  consider  so  characteristic  of  this  group  of 
cases  we  have  not  found  in  a  large  series  of  cases  of  acute  endo- 
carditis (58  in  number)  due  to  the  streptococcus,  pneumococcus, 
and  the  staphylococcus.  In  our  own  cases  of  acute  gonococcus 
endocarditis  we  have  not  met  with  similar  lesions.  But  I  have, 
through  the  kindness  of  Drs.  Asch  and  Humphries,  of  the  German 
Hospital,  seen  one  case  of  gonococcus  endocarditis,  apparently  of 
only  three  weeks'  duration,  in  which  the  lesions  resembled  those 
seen  in  the  group  of  cases  under  discussion.  The  symptoms  seen 
in  the  typical  cases  of  subacute  bacterial  endocarditis  were  not 
present  nor  were  the  characteristic  glomerular  lesions  found  in 
the  kidneys. 

And  as,  in  the  group  of  84  cases  just  tabulated  above,  only  1 
was  due  to  the  influenza  bacillus  and  the  other  33  to  the  endocarditis 
coccus,  the  lesions  must  be  considered  characteristic  of  infection 
by  these  cocci.  There  are  occasional  notes  in  the  literature  on  such 
lesions  in  cases  of  bacterial  endocarditis,  particularly  by  Osier"  and 
Harbitz.^  These  will  be  discussed  in  the  fuller  paper  which  will 
appear  later. 

After  I  had  made  these  observations  I  found  (in  1909)  lesions 
in  the  heart  of  a  man  in  whose  case  a  clinical  diagnosis  of  chronic 
nephritis  and  uremia  had  been  made,  which  appeared  to  me  to 
represent  the  healed  form  of  the  lesions  I  had  previously  found  in 
cases  of  infection  by  the  endocarditis  cocci.  There  were  extensive 
lesions  on  the  wall  of  the  auricle  in  a  state  of  organization,  and 
the  chorda^  tendinete  attached  to  the  anterior  flap  were  found 
torn,  thickened,  fibrous,  and  in  part  calcareous.  Bacteria  were 
not  present.  My  opinion  that  these  were  the  healed  lesions  of 
subacute  bacterial  endocarditis  (in  all  probability  due  to  the 
cocci)  was  confirmed  recently  by  Dr.  Baehr's^  studies  of  the  kidneys 
in  all  the  material  we  have  in  the  museum  from  cases  of  bacterial 
infection  of  the  heart  valves. 

*  British  Med.  Jour.,  1885,  i,  467,  522,  577,  607;  Practitioner,  1893,  p.  181;  Quart.  Jour. 
Med.,  ii,  219. 

•'•  Om.  Endokardit,  1897,  Christiana;    Deutsch.  med.  Woch.,  1899,  xxv,  121. 

«  Proc.  New  York  Path.  Soc.  December,  1911,  xi,  123;  Jour.  Exp.  Med.,  1912,  xv,  330. 
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Dr.  liat'lir  invt'stitratrd  particularly  tlic  j,f|<>iii(Tiilar  lesions 
(K'sc-rihrd  l)\"  Lot'hk'iii"  in  cases  of  endocarditis  due  to  the  Strepto- 
coccus \iridaiis  of  Schottmuller,'*  which  organism  seems  to  corre- 
>poiid  to  the  cocci  found  in  our  subacute  cases.  Dr.  liaehr  studied 
the  kidneys  of  2")  cases  of  endocarditis  due  to  the  endocarditis 
coccus  ("Streptococcus  \iridans"  or  "Streptococcus  niitis")  which 
were  still  in  the  bacterial  stage,  and  found  the  lesions  described  by 
Loehlein  in  '2'A.  In  2  other  cases,  1  an  infection  by  the  influenza 
bacillus  and  the  other  the  case  of  gonococcus  infection  before 
mentioned  (with  rather  acute  course,  but  with  endocardial  lesions 
like  those  in  the  coccus  case),  the  lesions  were  absent.''  In  the 
kidneys  of  54  cases  of  endocarditis  due  to  the  ordinary  streptococci, 
staphylococci,  the  pneumococcus,  and  the  gonococcus  no  such 
lesions  were  found.  The  lesions  must  therefore  be  considered 
characteristic  of  infections  of  the  heart  val\e  by  the  endocarditis 
coccus. 

In  the  kidneys  of  the  case  which  1  liave  just  mentioned,  which  i 
believed  at  the  time  the  case  came  to  postmortem  examination 
represented  a  spontaneously  healed  case  (from  the  bacteriological 
and  pathological  standpoints),  the  characteristic  glomerular  lesions 
were  found.  After  observing  this  case  I  again  looked  over  my 
collection  of  hearts  from  cases  of  subacute  bacterial  endocarditis, 
and  was  surprised  to  find  how  often  there  is  a  tendency  to  healing 
of  at  least  part  of  the  lesions.  In  a  number  of  cases  I  found  that 
the  upper  part  of  the  auricular  lesion  was  already  organizing  or 
was  organized,  while  other  parts  of  the  lesions  were  active  and 
filled  with  bacteria.  I  also  found  a  tendency  to  calcareous  infil- 
tration in  chordffi  tendinete  which  were  covered  by  vegetations. 
And  even  in  extensi\e  vegetations  on  the  aortic  valve,  which  on 
the  whole  appeared  to  be  quite  active,  marked  calcareous  deposits 
could  be  found.  It  was  of  the  greatest  interest  to  observe  the 
transitions  between  the  lesions  present  in  active  cases  and  the 
lesions  we  were  beginning  to  find  in  the  cases  which  I  believed  to 
represent  healed  cases  of  the  disease  in  question.  Including  the 
case  mentioned  above  (Case  I)  we  have  now  studied  the  lesions 
in  II  cases  in  the  last-mentioned  group. 

Case  II. — The  clinical  diagnosis  was  chronic  endocarditis, 
chronic  nephritis,  uremia.  In  the  heart  there  was  an  organized 
lesion  of  the  wall  of  the  left  auricle.  The  chorda*  tendincje  were 
thickened,  deformed,  some  were  shortened,  some  torn.  One  blood 
culture  was  made  during  life,  which  gave  a  negative  result.  The 
lesions  were  bacteria-free;  glomerular  lesions  were  found. 

Case  III. — A  case  considered  to  be  i)ossibly  a  case  of  subacute 
bacterial   endocarditis   in   which    the   bacterial   infection   was   no 

"Med.  Klin.,  1910,  xi,  37.5.  'Munch,   med.   Woch.,   1910,  Ivii,  617. 

•  Since  Dr.  Baehr  wrote  hi.>i  paper.  Dr.  Thalhinier  ha.s  studied  with  nic  the  lesions  in  another 
subacute  case  due  to  the  influenza  bafillus.     The  gloii;erular  lesions  were  not  present. 
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longer  present.  Death  was  due  to  exhaustion  from  anemia  and  to 
an  emboHc  aneurysm  of  the  femoral  artery.  Three  blood  cultures 
were  made,  with  negative  result.  At  autopsy  there  were  charac- 
teristic lesions  of  the  left  auricle  and  the  chordae,  partly  organized. 
There  were  few  poorly  staining  cocci  in  the  non-organized  part 
of  the  lesions;  they  could  not  be  cultivated.  Characteristic  glomer- 
ular lesions  were  found. 

Case  IV. — The  clinical  diagnosis  was  chronic  endocarditis  and 
chronic  nephritis.  Characteristic  lesions  in  healing  state  were 
found  post  mortem,  bacteria-free.  There  was  no  blood  culture 
during-  life.    Glomerular  lesions  were  found. 

Case  V. — This  case  is  of  particular  interest.  I  had  the  oppor- 
tunity of  personally  observing  this  patient  last  summer,  in  the 
service  of  Dr.  J.  Rudisch.  He  was  a  type  of  case  usually  termed 
"chronic  endocarditis,  with  fever."  Certain  clinical  phenomena 
led  me  to  believe  that  the  case  was  one  of  bacterial  endocarditis 
in  which  bacteria  were  no  longer  present,  and  that  the  continuance 
of  the  clinical  phenomena  was  due  to  the  fact  that  there  was 
present  a  large  calcareous  mass  on  the  aortic  valve  from  which 
pieces  were  continually  breaking  off,  the  calcareous  mass  repre- 
senting the  attempt  at  healing  of  a  large  mass  of  vegetations.  At 
autopsy  the  conditions  were  as  suspected  during  life.  There  was 
a  large  calcareous  mass  present,  and  there  was  some  ulceration 
of  the  valve  flaps.  As  the  lesions  on  the  aortic  valve  are  not  char- 
acteristic in  subacute  bacterial  endocarditis,  as  those  of  the  mitral 
usually  are,  I  could  not  put  this  case  in  the  group  until  Dr.  Baehr 
found  typical  healed  glomerular  lesions.  Two  blood-cultures 
were  made  in  this  case;  both  remained  sterile.  The  masses  on  the 
valve  were  bacteria-free. 

Cases  VI  and  VII. — When  I  thus  found  that  a  case  with  the 
clinical  picture  of  "chronic  endocarditis  with  fever"  could  really 
be  a  case  of  bacteria-free  subacute  bacterial  endocarditis  I  had 
the  kidneys  from  two  other  such  cases  examined.  One  case  had 
calcareous  masses  on  the  aortic  valve,  an  aneurysm  of  the  mitral 
valve,  embolic  aneurysm  of  the  iliac  artery,  and  a  branch  of  a 
renal  artery.^"  A  few  of  the  chordae  tendinese  attached  to  the 
anterior  mitral  flap  showed  organized  vegetations.  Three  blood 
cultures  were  negative  in  this  case.  The  lesions  post  mortem  were 
free  from  bacteria,  and  typical  healed  glomerular  lesions  were 
found  by  Dr.  Baehr.  The  other  case  presented  at  postmortem 
examination  calcareous  masses  on  all  three  flaps  of  the  aortic 
valve,  with  some  ulceration  of  the  valve.  There  was  also  an 
aneurysm  at  the  position  of  the  membranous  septum.  Death  was 
due   to   cerebral   embolism.     Three   blood  cultures   in  this  case 

w  It  is  interesting  to  note,  in  view  of  the  clinical  remarks  appended,  that  when  I  looked 
up  the  history  of  this  patient,  who  was  in  the  hospital  seven  years  ago,  the  house  physician  had 
made  a  note  that  there  was  facial  pigmentation  and  a  palpable  spleen. 
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rcNoalrd  no  hactiTia.  Healed  glomerular  lesions  were  easily 
t'oiuul.  It  is  of  great  interest  to  eompare  the  heart  in  this  case 
with  another  in  my  collection  in  which  there  are  vegetations  on  all 
three  flaps  of  the  aortic  valve.  Although  there  are  cocci  present, 
and  they  were  still  to  be  found  in  the  blood  at  the  time  of  death, 
distinct  calcareous  imj)regnations  are  present.  It  is  easy  to  see 
that  this  heart  might  easily  look  like  the  one  from  the  bacteria- 
free  case  if  the  process  of  calcification  were  further  advanced. 

Case  VIII. — This  case  was  suspected  of  being  in  the  bacteria- 
free  stage  of  subacute  bacterial  endocarditis.  One  blood  culture 
was  made,  with  negative  result.  There  were  slight  organized  lesions 
of  the  aortic  valve.  There  was  a  granular  lesion  of  the  left  auricle 
and  the  chordfe  tendineae  showed  typical  changes,  but  in  an  organ- 
izing or  organized  condition  (histological  studies  not  complete). 
There  were  no  bacteria  in  the  lesions. 

Case  IX. — This  case  was  also  strongly  suspected  clinically  of 
being  one  of  subacute  bacterial  endocarditis,  that  had  become 
bacteria-free.  The  cause  of  death  appeared  to  be  a  cerebral  embol- 
ism. The  autopsy  showed  a  slight  healed  lesion  of  the  posterior 
flap  of  the  mitral  valve.  The  chordae  tendineoe  attached  to  this 
flap  showed  apparently  organized  vegetations  (histological  exam- 
ination not  completed).  The  changes  in  the  anterior  flap  were 
like  those  seen  in  active  bacterial  cases  of  disease;  the  chordae 
tendineae  were  matted  together  at  their  attachment  to  the  valve, 
and  some  of  them  were  torn  across.  All  these  lesions  appeared  to 
be  organized.  There  was  one  finger-like  vegetation  attached  to 
the  cusp,  which  hung  down  into  the  ventricle  as  far  as  the  insertion 
of  the  chordae  into  the  papillary  muscle.  This  vegetation  did  not 
seem  to  be  as  old  as  the  others.  The  aortic  flaps  showed  very 
small  vegetations,  and  one  cusp  was  slightly  ulcerated.  Three 
blood  cultures  were  made,  all  with  negative  results.  The  lesions 
were  found  bacteria-free;  glomerular  lesions  were  found. 

Case  X. — This  case  was  also  suspected  clinically  of  being  one 
of  the  remarkable  instances  of  healing  endocarditis  when  the 
patient  was  in  the  hospital  in  December,  1911.  A  blood  culture 
taken  at  that  time  showed  no  growth.  He  returned  in  March, 
1912,  with  an  embolism  (embolic  aneurysm?)  of  the  right  brachial 
artery.  Two  blood  cultures  were  negative.  At  the  autospy  the 
usual  lesions  were  found  that  are  characteristic  of  subacute  bac- 
terial endocarditis  when  the  mitral  valve  is  attacked.  The  lesions 
seemed  to  be  nearly  if  not  entirely  organized  (examination  not 
finished).  There  was  one  unusual  lesion,  an  old  ulceration  of  the 
posterior  flap  of  the  mitral  valve.  The  vegetations  were  found 
bacteria-free.  The  heart  blood  contained  saprophytic  bacteria 
only.    Glomerular  lesions  were  easily  found. 

Case  XI. — This  case  was  observed  much  longer  than  any  other 
case  in  this  group.     The  patient  was  constantly  seen  for  nearly 
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ten  months,  and  was  several  times  under  observation  in  the  hos- 
pital. In  all  nine  blood  cultures  were  made,  some  bein<;  incubated 
anaerobically  (this  was  also  done  in  several  of  the  other  eleven 
cases  now  under  discussion).  Xot  a  single  colony  of  an  organism 
was  found.  The  man  died  of  anemia,  exhaustion,  and  decom- 
pensation. At  the  autopsy  there  were  found  extensive  deposits  of 
calcareous,  fibrous,  and  thr()m})otic  material  on  the  flaps  of  the 
aortic  valve.  There  were  ])erforations  of  the  valves  with  healed 
margins;  these  were  clearly  due  to  ulceration.  There  were  also 
present  aneurysms  of  the  sinuses  of  \'alsalva.  Spreads  of  the  vege- 
tations proved  bacteria-free.  Cultures  of  the  heart  blood  showed 
the  ordinary  streptococcus,  evidently  a  terminal  or  agonal  invader. 
The  kidneys  showed  the  typical  glomerular  lesions  all  healed. 

I  wish  to  digress  for  a  moment  here  to  mention  a  further  finding 
which  to  me  seems  important  and  to  which  hitherto  no  attention 
has  been  paid.  This  patient  had  the  sternal  tenderness  which  I 
described  in  an  earlier  paper"  as  being  such  a  frequent,  valuable 
symptom  in  subacute  bacterial  endocarditis,  and  he  had  it  to  an 
unusually  marked  degree.  I  had  suspected  that  it  was  due  to  active 
regeneration  in  the  bone  marrow,  this  being  an  effort  at  compen- 
sation for  the  marked  progressive  anemia  so  common  in  the  disease. 
There  was  another  possibility  to  be  entertained,  although  it  was 
less  likely — namely,  embolic  disease  of  the  bone  marrow. 

When  we  performed  the  autopsy  in  this  last  case  we  were  able 
to  obtain  bone  marrow  from  the  tibia,  femur,  and  sternum.  In 
the  femur  and  sternum  and  in  the  middle  of  the  tibia  the  marrow 
was  dark  brownish  red  in  color,  and  ^'ery  firm.  It  is  now  being 
studied  histologically. 

We  have  then  before  us  11  cases  in  which  we  have  every  reason 
to  believe  that  we  are  dealing  with  cases  in  which  ])atients  who  had 
a  subacute  bacterial  endocarditis  overcame  the  infecting  agent 
without  their  having  been  seen  at  a  time  when  the  infection  was 
still  active.  In  1  poorly  staining  cocci  were  still  seen  in  small 
numbers  in  part  of  the  lesions.  In  7  of  the  cases  the  mitral  vah'e 
was  involved  in  a  way  seen  practically  only  in  sul)acute  bacterial 
endocarditis.  As  95  per  cent,  of  our  active  cases  were  found  to  be 
due  to  the  endocarditis  coccus,  it  is  fair  to  assume  that  nearly  all 
of  the  7  cases  were  due  to  the  coccus.  Besides  which  we  have 
further  evidence  in  the  presence  of  the  characteristic  glomerular 
lesions  in  all  of  them. 

One  case  had  a  calcareous  mass  on  the  aortic  valve  and  involve- 
ment of  the  chorda:"  tendinete  in  characteristic  fashion.  The  latter 
lesion  is  in  itself  suggestive,  and  besides  this  typical  glomerular 
lesions  were  found. 

We  have  left  '•]  other  cases  in  which  only  the  aortic  valve  was 

"  Amer.  Jour.  Med.  Sci.,  1910,  cxl,  .")1G 
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iii\(il\('tl  and  ill  wliicli  lari,M'  calcareous  lesion.^  wi-rc  tomid.  In 
all  nf  these  we  lia\<"  the  jjroot'  ali'orded  l)V  the  presence  ol'  the 
^dtiiiieriilar  lesions  that  they  were  almost  surely  the  result  of 
infections  by  the  endocarditis  eoeciis.  And  1  have  pointed  out 
tiiat  there  are  transition  stajjjes  to  these  lesions  in  cases  which  still 
have  the  cocci  in  the  hlood  during  life  and  in  the  lesions. 

It  is  of  interest  to  note  in  the  cases  with  aortic  inxohcnient 
(calcareous  masses  on  the  \al\'e)  that  aneurysms  are  frequent 
and  that  they  are  of  a  diti'erent  ty])e  from  the  l^acterial  embolic 
type.  One  finds  aneurysms  of  the  sinuses  of  Valsalva,  the  heart 
wall  just  below  the  aortic  valve,  the  aortic  flap  of  the  mitral  valve, 
and  in  the  perii^heral  arteries.  All  except  the  last  seem  to  be  due 
to  impact  by  the  calcific  material  on  the  valve.  They  are  all 
smooth  walled.  The  peripheral  aneurysms  seem  to  be  due  to 
the  traumatism  to  the  wall  inflicted  by  a  piece  of  lime  whipped  off 
from  the  valve.  Some  years  ago  I  pointed  out  that  such  non- 
infective  embolic  aneurysms  actually  existed. '-' 

The  question  will  now  be  asked,  How  often  does  one  see  a  case 
of  subacute  bacterial  endocarditis  in  which  blood  cultures  have 
been  positive,  become  bacteria-free  and  go  on  with  symptoms 
due  to  the  changes  left  in  the  heart  or  recover  completely?  As 
regards  this  point,  our  own  experience  has  been  that  nearly  all  the 
cases  in  which  we  found  bacteria  in  the  blood  and  which  we  could 
follow  went  on  to  a  fatal  termination,  with  bacteria  .still  present 
in  the  blood.  In  but  few^  cases  did  the  blood  cultures  become 
negative;  these  patients  also  soon  succiunbed.  In  one  case  of 
infection  by  the  influenza  bacillus  five  blood  cultures  were  positive 
and  four  later  ones  were  negative.  This  patient  died  a  cou])le  of 
months  after  leaving  the  hospital,  or  about  four  months  after 
the  cultures  became  negative.  He  left  the  hospital  quite  anemic, 
and  died  of  exhaustion  and  decompensation.  An  autopsy  was  not 
permitted.  Our  experience  coincides  with  that  of  those  who  have 
seen  large  numbers  of  these  cases.  The  instances  of  reco\ery 
in  cases  with  positi\e  blood  cultures  will  later  be  cited  briefly  in 
the  dis(;ussi()n  of  the  literature. 

It  is  curious  in  view  of  the  facts  just  stated  that  there  should 
exist  so  many  cases'"  which  must  have  had  a  bacterial  infection, 
have  recovered  from  the  infection,  and  have  certain  clinical  pic- 
tures from  the  changes  brought  about  during  the  infective  period. 
We  must  assume  that  in  these  cases  the  period  of  bacterial  infection 
was  \ery  short  as  compared  to  the  cases  which  we  see  with  bacteria 
in  the  blood  or  ver\'  short  and  \er\'  mild.     When  one  sees  cases  of 


"  Proc.  New  York  Path.  Soc,  October,  1905,  p.  88. 

'•  I  have  Been  a  number  of  cases  besides  those  mentioned  in  tlie  text  whicli  I  believed  to  be 
examples  of  baeteria-froe  ea.ses.  Some  have  disappeared  from  oliservation.  A  few  1  am  still 
following.  I  believe  we  will  be  surprised  at  the  number  of  such  cases  that  exist  and  have  hitherto 
not  been  properly  interpreted. 
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the  disease  with  bacteria  demonstrable  in  tlie  bh)od  <jo  about  for 
weeks  with  liardly  any  symptoms  it  is  not  difficult  to  believe  that 
some  patients  with  a  mild  or  short  infection  may  not  feel  sick 
enough  to  ask  for  medical  attention  or  present  such  mild  clinical 
pictures  that  they  are  not  put  to  })ed.  That  the  infection  in  such 
cases  is  a  shorter  one  is  also  suggested  })y  the  stiuly  of  tlie  glomerular 
lesions.  They  were  found  to  be  nnich  more  abundant  in  cases  in 
which  cocci  had  been  found  in  the  blood  than  in  those  in  which 
they  were  never  demonstrated.  It  is  not  my  purpose  in  this 
communication  to  discuss  at  length  the  clinical  pictures  presented 
by  the  cases  with  healing  or  healed  lesions.  A  sufficient  number 
of  cases  has  not  yet  been  collected  to  give  us  a  clear  idea  of  the 
complete  course  of  such  cases.  It  will  be  important  to  determine 
how  long  people  with  this  condition  can  live,  and  whether  any  of 
them  after  the  bacterial  infection  is  over  can  live  for  many  years 
with  no  other  symptom  than  those  they  had  from  their  original 
valvular  lesion  before  the  infection  was  superimposed.  My  own 
data  are  too  few  to  give  any  definite  facts.  But  two  observations 
are  of  some  value.  One  case  (Case  XI)  was  observed  in  a  bacteria- 
free  condition  almost  ten  months.  In  Case  X  a  transfusion 
prolonged  the  patient's  life.  I  have  another  case  under  clinical 
observation  who  has  but  few  symptoms,  who  is  in  no  worse 
condition  today  (perhaps  even  better)  than  he  was  ten  months 
ago. 

As  far  as  the  data  which  I  have  thus  far  at  my  command  go 
they  indicate  that  the  cases  with  healing  or  healed  lesions  present 
the  following  clinical  pictures: 

1.  They  go  on  to  have  a  nephritis  and  die  of  uremia. 

2.  They  present  the  picture  corresponding  to  what  we  have 
been  w^ont  to  call  "chronic  endocarditis  with  fever"  (that  is  they 
have  a  valvular  lesion,  more  or  less  fever  from  time  to  time,  usually 
low,  occasional  petechise,^^  occasional  joint  symptoms,  and 
embolisms).  Some  of  these  cases  closely  resemble  cases  in  which 
bacteria  are  demonstrable  in  the  blood.  The  differences  will  be 
discussed  when  I  have  more  material.  Some  of  these  patients  are 
pale  and  some  more  or  less  pigmented  (see  below) . 

3.  Some  of  these  cases  present  a  clinical  complex  that  appears 
to  have  been  entirely  overlooked.  The  striking  feature  is  a  peculiar 
diffuse  brown  (sometimes  quite  dark)  color  of  the  face.  The  rest 
of  the  body  may  show  some  pigmentation.  There  is  evidence  of 
a  valvular  lesion,  there  is  more  or  less  anemia,  usually  a  palpable 
spleen,  and  usually  also  tenderness  of  the  lower  sternum. ^^  The 
patients  feel  weak  and  do  not  sleep  well.     Petechise  occasionally 

"  My  investigations  go  to  show  that  purpuric  eruptions  occur  particularly  in  tlie  cases  with 
calcific  masses  in  the  valves. 

1'  This  symptom  will  be  more  fully  discussed  in  a  separate  publication,  as  will  also  the  changes 
in  the  urine. 


lib.man:  lesioxs  of  subacute  bacterial  endocarditis    323 

occur.  There  is  IcinjxTjiturc  from  time  to  time,  but  usuall\'  low. 
Erythrocv'tes  are  found  in  the  urine  in  some  of  the  cases.  The 
suhsecjuent  history  of  such  cases  is  not  yet  known;  one  case  died 
witli  symptoms  of  cerebral  embolism.  I  wish  particularly  to 
emphasize  the  curious  change  in  the  color  of  the  face.  It  will,  I  am 
sure,  be  of  great  importance  in  the  recognition  of  some  of  the  cases 
with  healing  or  healed  lesions.  Since  I  have  observed  it  in  such 
cases  I  have  looked  for  it  in  cases  with  bacteria  in  the  blood.  And 
now,  to  my  surprise,  I  find  that  while  the  faces  of  most  of  the  cases 
are  sallow,  or  of  a  rather  white  color,  some  develop  a  certain  amoiint 
of  brown  or  cafe-aii-lait  color. 

4.  They  may  go  on  with  more  or  less  anemia,  and  suffer  from 
that  and  from  decompensation. 

I  would  like  now  to  note  a  few  of  the  important  symptoms 
that  occur  in  the  bacterial  cases  and  state  what  my  experience 
is  as  regards  them  in  the  cases  in  which  the  infection  has  been 
overcome : 

1.  Fever:  This  is  found  in  all  of  the  non-bacterial  cases  that  we 
have  observed,  but  it  is  a  less  marked  feature  and  the  temperatures 
are  low  for  much  longer  periods.  In  an  earlier  paper  I  have  drawn 
attention  to  the  fever  which  occurs  in  cases  of  chronic  endocarditis 
without  demonstrative  bacteriema.^^  At  that  time  I  made  the 
following  remarks:  "There  are  many  cases  of  chronic  endocarditis 
with  fever  without  demonstrative  bacteriemia.  In  some  cases 
causes  for  the  fever  may  be  found  elsewhere  in  the  body.  If  no 
cause  can  be  found  the  acute  symptoms  may  be  due  possibly  to 
organisms  not  to  be  cultivated  by  our  present  methods.  I  have 
suspected  that  in  some  cases  with  irregular  fever,  at  times  high, 
and  recurring  from  time  to  time,  the  temperature  may  be  due  to 
the  discharge  into  the  blood  current  of  bits  of  thrombotic  masses 
or  old  vegetations."  Bock^^  has  recently  shown  that  fever  can 
be  produced  experimentally  by  the  injection  into  the  blood  stream 
of  bacteria-free,  chemically  indifferent  particles. 

2.  Splenic  Enlargement:  This  symptom  seems  to  persist  in  the 
non-bacterial  stage.  I  have  reason  to  suspect  that  occasionally 
when  the  spleen  is  very  large,  the  clinical  diagnosis  may  appear  to 
be  a  splenic  disorder  plus  chronic  endocarditis.  In  the  bacterial 
stage,  it  is  well  known  that  the  splenic  enlargement  may  be  so 
marked  that  such  cases  have  been  mistaken  for  cases  of  Banti's 
disease  or  splenic  anemia. 

3.  Pains:  These  may  be  just  as  severe  in  the  bacteria-free 
cases;  the  same  holds  true  of  joint  pains. 

4.  Painful  Cutaneous  Erythematous  Nodules:  These  were  not 
observed  in  the  bacteria-free  cases  except  in  one  case,  in  which 

"  Libman,  Johns  Hopkins  Hosp.  Bull.,  1912,  p.  222. 

"  Bock,  Arch.  exp.  Path.  u.  Pharmakol.,  Band  Ixviii,  68, 1. 
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they  were  a  proniiiiciit  feature  (iuriii^^  the  early  jn'riod  of  the 
observation. 

.").  Sternal  Tenderness:  This  symptom,  on  whieh  I  lay  much 
stress,  is  equally  frequently  met  with  in  both  groups  of  cases.  It 
even  seems  to  be  a  more  marked  symptom  in  the  bacteria-free 
cases.  As  I  have  stated  in  an  earlier  publication,'^  sternal  tender- 
ness may  be  found  even  when  the  hemoglobin  is  not  markedly 
reduced. 

().  Petechiie:  These  occur  in  the  bacteria-free  cases,  but  are 
not  as  abundant  and  do  not  occur  so  frequently.  Purpuric  erup- 
tions seem  to  be  a  feature  rather  of  some  of  the  bacteria-free 
cases. 

7.  Hematuria:  This  subject  needs  further  investigation.  Ery- 
throcytes were  found  in  the  urines  of  those  cases  of  the  bacteria- 
free  groups  in  which  they  were  carefully  looked  for.  Gross  hema- 
turia— that  is  to  say,  smoky  urine — ^I  remember  to  have  seen  only 
once  in  the  cases  in  the  bacteria-free  group,  and  it  occurred  in  that 
case  only  during  the  early  part  of  the  period  of  observation. 

Other  symptoms,  such  as  the  sweats,  the  blood  changes,  the  ga.stro- 
intestinal  phenomena,  etc.,  will  be  discussed  when  more  data  are 
available.  The  facts  that  I  have  given  show  the  close  resemblance 
between  many  of  the  features  in  the  two  groups  of  cases.  It  is 
important  that  we  can  recognize  at  least  some  of  the  bacteria-free 
cases  definitely.  It  will  be  of  great  value  to  search  for  such  cases 
and  to  make  studies  of  the  serum  in  them.  Complement  fixation 
investigations  carried  on  in  connection  with  such  cases  may  enable 
us  to  determine  the  exact  status  of  the  cases  classed  as  chronic 
rheumatic  endocarditis.  We  may  be  able  to  ascertain  whether 
there  exist  cases  that  have  had  the  bacterial  infection  and  have 
completely  recovered,  being  left  with  the  original  valvular  lesion 
due  to  rheumatism. 

It  will  finally  be  of  interest  to  glance  at  the  literature  on  the 
subject  of  healing  of  the  lesions  of  subacute  bacterial  endocarditis. 
I  shall  take  up  at  the  present  time  mainly  the  experience  of  authors 
who  have  had  the  advantage  of  having  blood  cultures  made  in 
their  cases.  I  shall  not  go  into  the  question  of  the  possibility  of 
the  healing  of  acute  endocarditis;  Herrick'^  has  discussed  that 
subject  fully. 

Litten,""  Leyden,'-'  Osier,-  and  Rosenow--^  do  not  record  any 
experiences  with  healed  cases.  Leyden  believed  that  it  was  possible 
for  "ulcerative"  endocarditis  to  heal.  He  evidently  had  instances 
of  subacute  bacterial  endocarditis  among  the  cases  he  studied,  but 
none  with  healed  lesions. 

»«  Amer.  Joub.  Med.  Sci.,  1910,  cxl,  516. 

"  Trans.  Assoc.  Amer.  Phys.,  1902,  xvii,  48. 

20  Berlin,  klin.  Woch.,  1899,  p.  609,  644;  Deutsch.  med.  Woeh..  1902,  p.  369,  395. 

='  Zeitschr.  f.  klin.  Med.,  iv,  p.  321.  "  Loc.  cit. 

"Jour.  Infect.  Dis.,  1909,  vi,  249. 
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IIarl)itz,-^  ill  tlu'  report  of  his  a<lniir;il)lt'  imcsti^Mtioiis  on  ciido- 
tiirtlitis,  (lisc'ussos  lesions  that  he  t'ouiid  in  10  cases  that  he  believes 
were  related  to  "chronic  infectious  endocarditis,"  and  in  which 
the  lesions  were  in  a  healing  sta^e.-'  He  says  that  he  did  not 
succeed  in  ohtaininj!;  bacteria  in  these  lesions,  but  the  anatomical 
j)icture.  "the  extension  to  the  walls  of  the  auricle  and  \-entricle, 
the  excrescences  on  correspondiufj-  parts  of  two  adjacent  flaps,  the 
tearing  of  chorda'  tendineie,"  etc.,  was  (juite  characteristic.  These 
cases  ran  a  long  course,  at  times  associated  with  subacute  nephritis. 
In  one  case  of  this  group  in  which  the  cultures  at  the  autopsy  were 
sterile,  Peter  Ilolst  obtained  two  weeks  before  death  a  "white 
staj)hylococcus"  in  the  blood.  In  a  few  cases  indistinct  groups 
of  organisms  were  found  in  sections  and  smears  made  from  vege- 
tations, and  the  cultures  were  negative.  These  observations  of 
Harbitz  are  the  most  definite  hitherto  recorded. 

Bartel-*'  made  a  study  of  22  hearts  from  cases  of  endocarditis  to 
determine  whether  "  ulcerati\e"  endocarditis  is  capable  of  healing 
and  how  often  it  occurs.  His  Cases  IV  and  VU  resemble  much 
some  of  the  cases  I  have  described.  He  discusses  the  possibility  of 
rela])ses  of  infection  due  to  bacteria  lying  dormant  in  healing  or 
healed  lesions,  a  subject  to  which  I  have  alluded  in  an  earlier 
publication,-^  and  which  is  worthy  of  further  study. 

Lenhartz-**  states  that  none  of  his  cases  recovered.  One  case 
that  left  the  hospital  after  the  fever  had  disappeared,  and  the 
blood  was  free  from  bacteria,  died  ten  months  later  of  cardiac 
insufficiency.  Horder-'^  saw  only  one  recovery  in  150  cases  of 
endocarditis  due  to  all  kinds  of  bacteria.  The  patient  was  a  boy, 
aged  fifteen  years,  who  had  fever  for  seven  weeks.  He  eventually 
lost  all  evidences  of  cardiac  disease.  This  observation  loses  in 
value  because  no  blood  cultures  were  made. 

Latham  and  Hunt-^"^  describe  the  case  of  a  man  who  was  under 
t)l)servati()n  from  August  24,  1909,  to  November,  1910.  They 
obtained  a  coccus  from  the  blood,  w^hich  may  very  well  correspond 
to  the  endocarditis  coccus,  seven  times  )>etween  October  and 
Jul\'.  There  was  irregular  fever  and  repeated  embolisms.  From 
April  on  there  was  gradual  improvement.  When  the  patient  was 
seen  in  November,  1910,  the  temperature  had  been  normal  or 
subnormal  for  several  months,  the  pulse  rate  was  60,  and  the 
heart  was  regular.  The  mitral  systolic  and  aortic  diastolic  murmurs 
persisted.  The  last  three  blood  cultures  were  negati\'c.  The 
authors   make   a   note   that   the   j)ol\  nuclear   percentage  dropped 

"  Loc.  cit. 

"  I  am  indebted  to  Dr.  Haehr  for  drawing  my  attention  to  these  10  eases  deseribcd  by  Uarljitz. 

»•  Wien.  klin.  Woeh.,  1(101,  p.  1004. 

"  Libman,  John.s  Hopkins  Hosp.  Bull.,  1906,  xvii,  223. 

"  Die  septischen  Erkrankunpen,  Wien,  1904,  p.  434. 

»  Quart.  Jour.  Med.,  ii,  289. 

»»  Proc.  Royal  Soc.  Med.,  Clin.  Sec,  November  11,  1910,  p.  14. 
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from  74  to  54  in  the  course  of  the  case.  I  have  a  number  of  times 
seen  lymphocytic  increase  in  subacute  bacterial  endocarditis,  in 
cases  with  and  without  bacteria. 

They  ascribe  the  recovery  to  the  use  of  an  autogenous  vaccine 
administered  by  the  mouth.  As  one  so  often  sees  spontaneous 
disappearance  of  the  bacteria,  this  case  may  very  well  have  become 
bacteria-free  without  the  use  of  the  vaccine.  Vaccines  have  been 
used  by  many  competent  observers  in  these  cases  without  any 
beneficial  effect. 

Emerson  and  Harrison^^  describe  a  case  supposed  to  be  one  of 
the  group  under  discussion,  but  it  does  not  seem  to  me  to  be  a 
case  of  subacute  bacterial  endocarditis. 

Schottmijller,^^  in  1910,  described  5  cases  of  subacute  bacterial 
endocarditis  ("endocarditis  lenta"),  and  stated  that  1  was  still 
under  observation  and  was  doing  well.  The  other  4  died.  He 
has  not  reported  since  that  time  on  the  case  that  he  believed  was 
recovering. ^^ 

Jochmann^^  has  recently  reported  7  cases  of  the  disease,  2  of 
which  recovered;  3  of  the  cases  were  treated  with  an  autogenous 
vaccine  and  with  a  serum  produced  by  immunizing  animals  with 
cultures  of  the  "Streptococcus  viridans."  Two  of  the  patients 
so  treated  died.  So  that  1  case  recovered  on  the  use  of  specific 
treatment  and  1  without  it.  It  is  to  be  hoped  that  the  subsequent 
course  of  these  2  cases  will  be  reported. 

Some  time  ago  I  came  across  a  reference  to  a  case  mentioned 
by  Reiche,  of  Hamburg,  at  a  meeting.  He  had  a  case  of  subacute 
bacterial  endocarditis  of  the  aortic  valve  in  which  the  blood  cul- 
tures became  negative  after  they  had  shown  cocci  a  number  of  times. 
The  patient  died  of  an  embolic  aneurysm  of  an  intrahepatic  branch 
of  the  hepatic  artery  which  had  ruptured  into  the  liver  substance 
and  caused  a  fatal  hemorrhage  into  the  peritoneal  cavity.  The 
endocardial  lesions,  Reiche  stated,  were  found  healed.  It  is  unfor- 
tunate that  no  further  data  are  given  as  to  bacteriological  studies 
of  the  involved  valve,  and  no  accurate  description  of  its  appearance. 

It  will  be  noted  that  the  observations  on  the  healing  of  subacute 
bacteria]  endocarditis  are  rather  few  in  number.  From  the  patho- 
logical standpoint  those  of  Harbitz  are  the  most  illuminating. 
From  the  standpoint  of  healing  in  a  clinical  sense  the  observations 
of  Latham  and  Hunt  and  Reiche  and  Jochmann  are  important. 
It  is  essential  that  writers  who  in  future  report  such  cases  give 
subsequent  reports  on  the  condition  of  the  patients,  with  reference 
to  the  clinical  points  I  have  discussed  in  the  body  of  this  paper. 

31  Jour.  Royal  Army  Med.  Corps.  1910,  xv,  5SS. 

32  Munch,  med.  Woch.,  1910,  p.  880. 

'5  July  31,  1912.  Since  this  paper  was  written,  I  have  heard  from  Professor  Schottmuller 
that  this  case  has  succumbed. 

"  Berlin,  klin.  Woch..  1912,  p.  436. 
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It  sfoiMs  rcmarkiihlc  that  the  cases  that  hnvv  spontaneously  become 
bacteria-frrr  liavc  hitherto  escaped  detection. 

I  believe  I  liave  brou«(ht  t'orwani  sufficient  evidence  to  prove 
that  subacute  bacterial  euflocarditis  is  a  disease  in  which  healing 
can  occur  from  the  bacteriological,  pathological,  and  clinical 
standi)oints,  although  the  evidence  of  complete  recovery  from  the 
clinical  side  is  still  very  meagre. 

It  is  a  pleasant  duty  for  me  to  express  my  gratitude  to  Drs. 
Kudisch.  Meyer,  Brill,  and  Manges,  the  visiting  physicians  to 
Blount  Sinai  Hospital,  for  their  kindness  during  many  years  in 
permitting  me  to  make  studies  on  their  cases.  The  clinical  data 
are  mainly  derived  from  the  cases  in  the  service  of  Dr.  Rudisch 
and  from  cases  which  a  number  of  physicians  permitted  me  to 
observe  in  their  practice.  I  wish  to  add  that  it  would  not  have 
been  possible  to  complete  the  bacteriological  and  pathological 
studies  as  far  as  they  have  been  carried  without  the  enthusiastic 
assistance  of  the  various  members  of  the  laboratory  staff  for  the 
last  ten  years. 


GLOMERULAR   LESIONS    OF    SUBACUTE   BACTERIAL 
ENDOCARDITIS.! 

By  George  Baehr,  M.D., 

AS8I8TAN1     IN     PATHOLOGY,     MOUiNT     8IXAI    HOSPITAL,     NEW   YORK. 

In  the  kidneys  of  nearly  all  individuals  dying  during  the  course 
of  subacute  bacterial  endocarditis  there  exists  a  pathological 
lesion  which  affects  one  or  more  loops  of  a  variable  proportion  of 
the  glomeruli.^ 

The  first  to  draw  attention  to  this  lesion  and  to  connect  it  with 
infections  of  the  endocardium  by  the  endocarditis  coccus  (Strepto- 
coccus viridans)  was  Loehlein.  In  March,  1910,  he  reported  8  cases 
of  this  condition,  in  all  of  which  loops  of  some  of  the  glomeruli 
showed  the  lesions.  Three  of  these  showed  organisms  in  blood 
cultures  taken  during  life,  and  in  one  of  these,  organisms  were 
cultivated  from  vegetations  post  mortem.  In  one  case  the  lumen  of 
an  artery  entering  an  infarcted  area  was  occluded  by  an  embolus 
which  contained  numbers  of  cocci. 

Before  proceeding  to  a  consideration  of  the  glomerular  lesions 
it  is  necessary  to  understand  a  few  of  the  cultural  characteristics 
of  the  endocarditis  coccus  in  order  to  be  able  to  appreciate  the 
mechanism  by  which  the  kidney  lesions  are  produced.     On  the 

'  Read  by  invitation  at  the  meeting  of  the  Association  of  American  Physicians,   May  15' 
1912. 
»  Baehr,  Jour.  Exp.  Med.,  xv.  330. 
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surface  of  a^ar,  its  fffowtli  is  exceedingly  dry  and  sometimes  difficult 
to  remove.  When  an  attempt  is  made  to  emulsify  this  growth  in 
normal  salt  solution,  the  bacteria  show  a  ver\'  marked  tendency  to 
hang  together  in  small  firm  clum])s  which  usually  cannot  be  broken 
up  even  l)y  very  vigorous  shaking. 

Smears  made  from  j)ieces  of  vegetations  in  these  cases  when 
squeezed  between  slides  and  stained  by  Gram's  method,  usually 
show  the  presence  of  the  typical  cocci  in  numbers  such  as  are  seen 
only  in  smears  made  from  pure  cultures.  It  is  quite  conceivable, 
therefore,  that  large  numbers  of  these  clumps  are  constantly  being 
washed  oft'  the  vegetations  by  the  blood  current,  and  being  just 
small  enough  to  pass  the  vasa  afferentia  in  the  kidney,  become 
lodged  in  the  capillary  loops  of  the  glomeruli. 

In  the  kidneys  of  individuals  dying  during  the  active  bacterial 
stage  of  the  disease  there  are  seen,  as  a  rule,  all  stages  of  the 
glomerular  lesions.  The  number  of  involved  loops  of  a  glomerular 
tuft  varies  in  the  different  diseased  Malpighian  bodies.  Further- 
more, there  is  a  great  variation  in  the  relative  number  of 
glomeruli  involved  in  different  parts  of  the  kidneys.  The 
uninvolved  glomeruli  and  the  uninvolved  loops  of  involved 
glomeruli  show  no  changes. 

The  very  earliest  stage  of  the  process  appears  to  consist  of  a 
swelhng  of  the  glomerular  epithelium  in  the  involved  loops.  This 
may  be  situated  at  any  portion  of  the  glomerular  tuft.  If  the  lesion 
is  large,  a  segment  of  the  glomerulus,  or  even  the  entire  ]\Ialpighian 
body  may  be  involved  by  the  process.  At  first  the  outlines  of  the 
swollen  epithelial  cells  in  the  diseased  segment  can  be  made  out. 
Subsequently  they  are  lost  and  the  entire  structure  is  fused  into  a 
homogeneous,  finely  granular  material.  In  this  mass  some  of  the 
nuclei  are  fading  or  undergoing  karyorrhexis,  although  a  few  may 
still  remain  fairly  well  preserved. 

If  the  deep  staining,  finely  granular  mass  is  situated  at  the 
periphery  of  the  glomerulus,  the  epithelium  of  the  visceral  layer 
of  Bowman's  capsule  over  the  involved  part  is  usiuilly  found  to  be 
swollen,  proliferating,  and  desquamating  into  the  capsular  .space. 
When  the  mass  with  its  overlying  epithelium  comes  into  contact 
with  the  parietal  layer  of  Bowman's  capsule,  the  latter  then  prob- 
ably also  takes  a  share  in  the  desquamation,  and  perhaps  in  the 
proliferation. 

Eventually  this  epithelium  undergoes  necrosis,  as  did  the  pre- 
viously swollen  epithelium  of  the  involved  loops  of  the  glomerulus. 
It  also  becomes  part  of  the  homogeneous,  finely  granular  mass 
which  now  fuses  with  the  parietal  layer  of  Bowman's  capsule.  At 
this  stage,  the  mass  may  become  flattened  out  over  the  area  of 
fusion  with  Bowman's  capsule  in  a  crescentic  fashion. 

The  homogeneous  cellular  material  is  seen  to  be  traversed  by 
a   vcrv  delicate  network.      Eventuallv  the  entire  mass  becomes 
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tlioroiij^lily  (>r<;;iiii/c<l.  At  tlu-  siiiiic  tiiiu-  there  occurs  actixc  j^rowtli 
of  the  i'j)ithchiil  cells  of  the  iidjiieeiit  iutiiet  portions  of  the  piirietal 
layer  of  liowinan's  capsule.  They  aihanee  oxer  the  inner  aspect 
of  the  necrotic  mass  which  hy  this  time  has  usually  separated 
somewhat  from  the  rest  of  the  j^lomerulus.  K\entually  the  entire 
lateral  surfaces  of  the  mass  are  coxcred  hy  this  in\a(lin^  ej)ithelium. 

'i'he  healed  stage  of  the  lesion  presents  the  following  picture: 
A  hyaline  mass  having  roughly  the  shape  of  a  truncated  pyramid; 
its  base  fused  with  the  adjacent  interstital  tissue;  its  mesial  aspect 
adherent  to  the  remainder  of  the  glomerulus;  its  sides  clothed  hy  a 
reflection  from  the  adjacent  epithelium  of  Bowman's  capsule. 

When  the  entire  glomerulus  is  involved,  the  peripheral  portion 
may  be  seen  to  be  replaced  by  concentric  fibrils  of  connective  tissue, 
whereas  the  central  portion  still  consists  of  a  homogeneous  material. 
In  the  same  section,  however,  examples  of  even  later  stages  are 
frefjuently  seen,  the  glomerulus  being  entirely  replaced  by  a  mass 
of  hyaline  fibrous  tissue. 

Practically  every  stage  of  the  process  described  above  is  to  be 
seen  in  nearly  every  microscopic  section  of  the  kidney  cortex  from 
most  of  the  cases,  and  this  association  of  the  various  stages  is  an 
important  })art  of  the  pathological  picture. 

The  typical  lesions  were  found  in  23  of  the  25  cases  due  to  the* 
endocarditis  coccus.    In  2  cases,  1  of  which  was  due  to  the  influenza 
bacillus  and  1  due  to  the  gonococcus,  the  lesions  were  not  found. 
The  percentage  of  glomeruli  involved  varied  from  2  to  75  per  cent, 
in  various  cases. 

In  sections  of  5  cases  in  which  portions  of  the  kidneys  were  fixed 
in  alcohol,  Gram-Weigert  stains  demonstrated  bacterial  emboli 
in  the  capillaries  of  the  glomeruli.  In  2  cases  they  were  easily 
found;  in  the  other  3,  they  were  only  discovered  after  prolonged 
.search. 

The  changes  that  occur  in  the  tubules  and  interstitium  and  in 
the  end  may  lead  to  a  })icture  identical  with  that  of  the  secondary 
contracted  kidney  are  discussed  in  the  i)aj)er  already  referred  to. 
In  the  same  paper  will  be  found  a  description  of  the  atypical  lesions 
which  were  found  in  2  cases  and  which  closely  resembled  the 
lesions  found  in  subacute  glomerular  nephritis. 

In  .54  cases  of  acute  endocarditis  due  to  the  ordinary  pathogenic 
bacteria,  none  of  the  glomerular  lesions  were  found  in  any  case. 
In  the  cases  which  Dr.  Libman  has  described  as  being  instances  of 
a  healed  or  bacteria-free  stage  of  subacute  bacterial  endocarditis; 
the  characteristic  lesions  w'ere  found  every  time,  only  the  healed 
stage  of  the  lesion  l)eing  present.  In  these  cases  the  lesions  were 
less  abundant  than  in  cases  in  which  the  endocarditis  coccus  had 
been  found  during  life  or  after  death. 
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When  Bright^  described  the  condition  now  known  as  cardio- 
renal  disease  he  advanced  the  following  theory  to  explain  the 
cardiac  hypertrophy  and  increased  tension  of  the  pulse  which  he 
recognized  as  characteristic  of  the  condition.  There  occurred,  he 
thought,  a  change  in  the  quality  of  the  blood  by  virtue  of  which  it 
acted  as  a  stimulus  to  the  heart,  causing  it  to  beat  more  forcibly, 
and  thus  hypertrophy,  with  resulting  increase  in  the  force  of  the 
pulse.  Further,  he  considered  it  possible  that  the  blood  might  act 
upon  the  capillaries,  causing  them  to  contract  and  thus  demand 
greater  work  from  the  heart  in  forcing  the  blood  through  them. 

Opposed  to  Bright's  theory  is  that  of  Traube,-  which  is  purely 
mechanical.  According  to  this  theory  the  destruction  of  vessels  in 
the  damaged  kidnej^s  causes  (1)  a  diminished  rate  of  outflow  from 
the  aorta,  and  (2)  an  increased  resistance  to  the  outflow  from  the 
renal  arteries.  Then  follows  permanent  high  tension  and  cardiac 
hypertrophy. 

Cohnheim's^  theory  in  some  measure  combines  the  ideas  advanced 
b}'^  Bright  and  Traube.  He  states  that  the  caliber  of  the  renal 
vessels,  great  and  small,  depends  upon  the  amount  of  urinary  con- 
stituents (urea,  water,  etc.)  present  in  the  circulating  blood.  If 
these  become  increased  a  contraction  of  the  vessels  takes  place. 
Under  these  conditions,  if  the  amount  of  blood  passing  through 
the  kidneys  is  to  remain  unchanged  a  rise  in  pressure,  compensatory 
in  nature,  must  follow. 

Cohnheim's  theory  has  been  most  generally  accepted,  and  the 
present  belief  concerning  the  nature  of  hypertension  has  for  its 
fundamental  concept  the  compensatory  role  of  increased  blood 
pressure.  The  influence  of  Bright  remains  in  the  belief  that  in 
nephritis  the  blood  does  contain  some  toxic  material  of  an  as  yet 
unknown  nature.'* 

It  is  toward  the  elimination  of  this  unknown  toxin  that  treatment 
is  principally  directed,  and  little  attention  is  paid,  from  a  thera- 
peutic standpoint,  to  the  arterial  tension.  The  diet,  low  in  proteid, 
the  hot  air  baths,  the  vigorous  catharsis,  and  in  selected  cases 


1  Quoted  by  Senator,  Zeitschr.  f.  klin.  Med.,  1911,  Ixxii,  189.  »  Ibid. 

•  AUgemeine,  Pathologic,  1882,  ii,  357. 

*  Quarterly  Jour.  Med.,  1909,  ii,  231. 
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\enescction,  all  aim  toward  the  elimination  of  toxic  material. 
Restriction  of  fluid  intake  has  for  its  i)ur|)ose  removal  of  edema 
hy  reabsorption  and  elimination  tliron<,di  the  howel  or  skin.  Cardiac 
decompensation  is  combated  with  digitalis. 

There  can  be  no  doubt  that  these  measures  do  cause  an  increased 
general  elimination  from  the  body  (though  the  amount  of  toxin 
removed  must  remain  an  open  question  until  it  is  identified). 
There  is  equally  little  doubt  that  with  the  exception  of  digitalis 
they  cause  a  fall  in  blood  pressure.  In  a  previous  paper  the  writer 
has  tabulated  observations  as  to  the  effect  of  most  of  these  measures 
upon  systolic  and  diastolic  pressure.  The  results  show  that  with 
the  exception  of  the  administration  of  digitalis  all  tlie  measures 
mentioned  above  cause  a  diminished  arterial  tension  in  the 
majority  of  cases.  It  has  long  been  held  that  digitalis  causes  an 
increase  in  blood  pressure,  but  in  a  recent  article  Cushney^  states 
that  he  was  surprised  to  find  that  the  increased  tension  caused  by 
digitalis  in  animals  did  not  obtain  in  a  large  series  of  human  patients 
whom  he  had  observed. 

Here  then  exists  a  conflict.  It  is  generally  believed  that  high 
blood  pressure  is  a  protective  reaction  in  renal  disease.  The  treat- 
ment of  such  disease,  while  principally  directed  toward  the  elimina- 
tion of  toxic  material  from  the  body,  has  a  depressing  effect  on 
blood  pressure.  Are  the  good  results  ascribed  to  the  treatment 
entirely  due  to  its  eliminative  effect,  and  do  they  occur  in  spite 
of  its  depressing  action  upon  the  protective  hypertension?  Or  is 
the  lowering  of  the  abnormally  high  tension  responsible  for  some  of 
the  improvement  noted?  In  short,  is  hypertension  in  nephritis 
essentially  protective,  or  is  it  merely  an  evidence  of  the  action  of  a 
circulating  toxin  upon  the  vessels? 

According  to  Conheim  it  is  protective  in  nature.  Its  purpose  is 
to  force  the  blood  in  undiminished  amount  through  kidneys  which 
offer  increased  resistance  to  its  passage.  Experimental  evidence, 
however,  raises  objections  to  this  theory. 

Senator^  has  shown  that  ligature  of  the  renal  artery  or  extirpa- 
tion of  the  kidney  does  not  cause  a  rise  in  arterial  pressure. 

Objection  has  been  raised  to  this  maneuver  by  Katsenstein,^ 
who  states  that  complete  ligation  of  the  renal  artery  does  not  have 
the  same  effect  as  a  marked  but  incomplete  narrowing  of  its  lumen. 
In  his  experiments  on  dogs  he  found  that  the  latter  operation  always 
caused  a  rise  in  arterial  pressure,  never  amounting  to  more  than 
]  0  mm.  of  mercury.  Senator,  however,  was  unable  to  confirm  these 
results  and  found  that  there  was  no  greater  rise  in  pressure  than 
when  the  femoral  artery  was  similarly  treated. 

Under  Senator's  direction  the  following  experiments  were  carried 
out.    Animals  were  narcotized  with  urethran  to  eliminate  sensory 

»  Amer.  Jour.  Med.  Sci.,  1911,  clxi,  469.  »  Zeitschr.  f.  klin.  Med..  1911,  Ixxii,  189. 

»  Virchow's  Archiv,  1905,  clxxxii,  337. 
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stimuli  as  a  factor  in  raising  the  pressure.  Paraffin  was  then 
injected  into  the  kidneys,  completely  "infarcting"  those  organs, 
as  autopsy  later  showed.  "The  blood  pressure  measured  in  the 
carotid  artery  showed  no  rise,  even  at  the  end  of  an  hour."  From 
these  experiments  Senator  concludes:  "In  so  far  as  one  can  argue 
from  cats  to  man  1  believe  it  conclusively  shown  that  through 
damaging  the  blood  flow  to  the  kidney  parenchyma,  with  unhindered 
flow  to  the  renal  arterv,  the  pressure  in  the  aortic  svstem  is  not 
raised." 

The  effect  of  high  pressure  upon  the  \()lunie  of  blood  passing 
through  the  kidneys  has  been  studied  by  Burton-Opitz,  and  Lucas.* 
They  measured  the  volume  of  blood  flowing  through  the  kidneys 
of  animals  in  a  unit  of  time  during  which  the  pressure  in  the  arterial 
system  was  normal.  The  general  pressure  was  then  raised,  and  the 
volume  flow  through  the  kidney  again  recorded  for  a  similar 
length  of  time.  The  observers  found  that  in  "by  far  the  largest 
number"  of  experiments  there  was  no  increase  in  the  flow  of  blood 
through  the  kidney,  "even  at  a  time  when  the  very  pronounced 
rises  in  arterial  pressure  had  fully  developed."  In  a  number  of 
experiments  they  found  that  the  increased  pressure  was  accom- 
panied by  a  diminution  in  the  volume  of  blood  flowing  through 
the  kidney. 

Schlayer  and  Hedinger^  carried  out  a  series  of  similar  experiments. 
They,  however,  measured  changes  in  the  kidney  volume  instead 
of  changes  in  the  blood  flow.  They  found  that  a  rise  in  blood 
pressure  due  to  sensory  stimulation  or  to  administration  of  adrenalin 
was  accompanied  by  a  diminution  in  kidney  volume,  while  caffeine 
caused  a  dilatation  of  the  renal  vessels  and  a  resultant  diuresis. 
They  further  found  that  in  toxic  nephritis  there  was  a  loss  of 
power  of  dilatation  of  the  renal  vessels  and  a  loss  of  diuretic  action 
from  the  above  drug.  The  loss  of  contractile  power  of  the  renal 
vessels  was  slight  or  none. 

^'on  Passler  and  Heinecke^"  removed  successive  small  amounts 
of  tissue  from  the  kidneys  of  dogs  and  studied  the  effects  of  the 
loss  of  substance  upon  blood  pressure  and  upon  elimination  of 
urine.  They  conclude  that  the  polyuria  observed  in  nephritis  is 
independent  of  blood  pressure,  but  bears  a  direct  relation  to  loss 
of  kidney  substance. 

Fischer^^  in  a  research  upon  causes  of  edema  performed  the 
following  experiments:  A  filter  of  colloid  material  was  inserted 
in  an  artificial  circulation  scheme  through  which  fluid  was  pumped 
under  varying  but  known  degrees  of  pressure.  The  colloid  sub- 
stance of  the  filter  was  acidulated  to  varying  but  definite  amounts. 
The  amount  of  fluid  passing  through  the  filter  and  that  returned 

8  Jour.  Exp.  Med.,  1911,  xiii,  308.  »  Deut.  Arch.  f.  klin.  Med.,  1907,  xc,  1. 

">  Verhand.  der  Deutsch.  pathol.  Geschell.,  1905,  ix. 
"  Edema,  1911. 
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hy  it  ill  a  unit  of  time  wrrt-  (k'terininrd.  'lUv  results  showed  that 
the  acidity  of  the  filter  was  the  paramount  factor  in  deterniininf; 
the  amount  of  fluid  ri-tained  hy  it,  and  that  any  effect  obtained 
hy  increasinj;  the  pressure  behind  the  filter  could  he  \itiated  hy 
increasinuf  the  acidity  of  the  colloid  material.  From  these  results 
it  is  sujjfjested  that  the  affinity  of  cells  for  water,  determined  hy 
tlu'ir  chemical  comjxjsition,  controls  the  amount  of  urine  excreted, 
while  the  pressure  behind  the  kidney  is  of  secondar>"  importance. 

To  sum  up:  Experiments  on  animals  .sliow  that  {\ )  iiijjh  l)loo(l 
pressure  is  not  caused  by  increased  resistance  to  the  flow  of  blood 
through  the  kidney;  (2)  that  it  does  not  cause  increased  flow 
throuijh  those  organs,  and  (3)  that  it  is  not  the  cause  of  the 
polyuria  so  often  seen  in  that  class  of  kidney  disease,  commonly 
accompanied  by  hypertension. 

()p|)osed  to  the  conclusions  drawn  from  experiments  on  animals 
stands  the  opinion,  often  expressed  liy  clinical  obserxers,  that 
li>  pertension  is  nature's  way  of  protectinoj  the  orfi;anism  against 
the  deleterious  effects  of  damage  to  the  kidney.  This  ()i)inion  is 
derived  from  the  observation  of  large  numbers  of  patients.  ]\Iore- 
over,  it  has  often  been  observed  that  when  such  patients  suffer 
acute  exacerbations  the  systolic  ])ressure  is  less  high  than  during  the 
l)erio(ls  of  comparatively  good  health.  In  the  experience  of  many 
careful  observers  an  attempt  to  lower  the  blood  pressure  by  the 
use  of  vasodilators  causes  headache,  dyspnea,  and  other  symptoms 
characteristic  of  uremia.  For  these  reasons  it  is  believed  by  many 
that  hypertension  existing  for  years  tends  to  protect  the  organism 
from  the  result  of  diminished  renal  activity,  and  that  when  the 
heart  can  no  longer  maintain  the  pressure  at  a  sufficient  height  the 
patient  suffers  from  uremia. 

Scattered  through  the  literature  are  reports  that  disagree  with 
this  theory.  Thus  Gibson'-  states,  "  If  there  is  considerable  increase 
(in  pressure)  in  acute  nephritis  the  prognosis  is  less  favorable 
than  when  there  is  no  rise  at  all,"  and  in  the  same  article,  "A  rise 
in  pressure  above  what  has  been  found  to  be  the  normal  for  the 
case  is  very  commonly  the  herald  of  uremia." 

Miller''*  reports  the  following  case:  A  patient  entered  the  hos- 
l)ital  having  uremic  convulsions;  blood  pressure,  200  mm.;  twenty- 
four  hour  amount  of  urine,  600  c.c.  Under  treatment  the  pressure 
fell  to  130  mm.,  the  convulsions  disappeared,  and  the  twenty-four 
hour  amount  of  urine  rose  to  1700  c.c.  There  was  no  change  in  the 
amount  of  fluid  ingested. 

Kinnicutt'^  states,  "The  power  of  nitroglycerin  to  control  or 
relieve  many  of  the  paroxysmal  disturbances  of  the  nervous  system 
included  under  the  general  term  uremia  was  more  marked  than 
that  of  opium  or  chloral." 

"  KdinburKh  Med.  Jour.,  1911,  vi,  197. 

"  .loiir.  Anicr.  Mi'fl.  Assor.,  1910,  liv,  KUKi.  "   Med.  Itoooril,  INSf".,  xxix,  2.'j'>. 


334  LAWRENCE:  RELATION  OF  HYPERTENSION  TO  URINARY  EXCRETION 

Dana^'^  cites  6  cases  of  renal  disease  and  5  normal  cases  in  which 
administration  of  nitroglycerin  was  followed  by  diuresis. 

Elliott^"  sums  up  the  situation  as  follows:  "As  a  matter  of  fact 
there  is  no  certain  correspondence  between  the  amount  of  urine 
excreted  and  the  degree  of  blood  pressure.  The  administration  of 
a  nitrite  to  lower  blood  pressure  will  as  often  be  attended  by  an 
increase  as  by  a  fall  in  the  amount  of  urine. 

A.  Loeb^'^  holds  the  same  theory,  but  on  the  basis  of  3  cases  in 
which  the  administration  of  nitroglycerin  was  followed  by  a  fall 
in  the  amount  of  urine  decides  that  lowering  the  pressure  has  a 
deleterious  effect  upon  renal  activity. 

The  evidence  obtained  by  careful  observation  of  cases  is  most 
valuable.  From  it  must  be  made  the  final  decision  as  to  the  validity 
of  any  theory  founded  upon  experiments  on  animals.  ]\Iany 
conditions  occurring  in  man  cannot  be  exactly  reproduced  in 
animals.  Among  them  is  cardiorenal  disease.  Therefore  the  results 
of  animal  experimentation  are  less  convincing  in  this  condition 
than  in  many  others.  More  important  and  convincing  are 
observations  carried  out  on  human  beings  under  circumstances 
artificially  produced  and  therefore  accurately  estimated. 

Among  such  observations  the  most  extensive  are  those  of  Erlanger 
and  Hooker,^^  made  with  the  aid  of  an  instrument  devised  by 
Erlanger.  They  made  numerous  obser^■ations  on  the  relation  of 
circulatory  conditions  to  renal  activity.  The  subjects  were  two 
medical  students:  one  a  normal  individual,  and  one  suffering  from 
orthostatic  albuminuria.  On  the  basis  of  their  experiments  they 
conclude  that  no  relation  can  be  discovered  between  the  output 
of  urine  or  albumin  and  the  blood  pressure,  either  systolic  or 
diastolic.  They  conclude  that  the  amount  of  urine  excreted  by 
the  individuals  studied  varied  directly  as  the  pulse  pressure,  that  is, 
the  difference  between  systolic  pressure  and  diastolic  pressure. 
Hooker^^  working  alone  later  obtained  similar  results.  His  experi- 
ments were  performed  upon  isolated  kidneys,  but  his  results  are 
similar  to  those  reached  by  Erlanger  and  himself. 

The  conclusion  of  these  writers  based  upon  a  large  number  of 
careful  observations  are  at  variance  with  the  results  of  clinical 
observation.  The  individuals  observed,  however,  did  not  have 
abnormally  high  blood  pressure.  Therefore,  it  is  unsafe  to  conclude 
from  them  that  hypertension  does  not  increase  the  amount  of 
urine  excreted  by  nephritic  kidneys.  The  results  do  suggest  such 
a  possibility,  however,  and  in  conjunction  with  the  work  of  Fischer, 
already  cited,  form  a  basis  for  an  hypothesis,  that  hypertension 
in  nephritis  does  not  aid  urinary  excretion.     If  this  be  the  case, 

15  Med.  Record,  1SS6,  xxix,  255.  i6  Amer.  Jour.  Med.  Sci.,  1910,  cxl,  G. 

"  Deutsch.  Arch.  f.  klin.  Med.,  1905,  Ixxxiv,  579. 
18  Johns  Hopkins  Hosp.  Rep.,  1904,  xii,  145. 
»  Amer.  Jour.  Phys.,  1910,  xxxvii,  24. 
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the  itlca  that  it  is  a  protcctivo  reaction  loses  much  of  its  support, 
and  the  theory  that  it  represents  merely  vascular  spasm  becomes 
strenf^thened. 

One  important  ])iece  of  e\  idence  is  lackinj^;  that  obtained  by 
accurate  t)l)ser\ation  of  human  beini^s  sullVrinfi;  from  nephritis 
and  hypertension  under  conditions  which  could  be  varied  at  the 
will  of  the  observer,  and  thus  more  accurately  estimated  than  is 
possible  under  the  usual  conditions. 

It  was  in  the  hope  of  supplying  some  ])art  of  this  evidence  that 
the  work  reported  here  was  undertaken.  Its  purpose  was  to  ascer- 
tain whether  a  large  number  of  observations  would  show  any 
definite  relation  between  the  excretion  of  urine  and  the  changes  in 
systolic  and  diastolic  l)lood  pressure  or  pulse  pressure  occurring  in 
in(li\iduals  suffering  with  chronic  nejihritis.  Observations  were 
made  upon  20  patients,  all  of  whom  had  polyuria,  albuminuria, 
cardiac  hypertrophy,  and  an  average  systolic  pressure  of  over 
ISO  ram.  of  mercury.  During  the  entire  period  of  observation  the 
daily  amount  of  liquid  intake  and  urinary  output  was  measured 
and  recorded.  The  diet  was  not  materially  changed  during  the 
observations.  As  far  as  possible  drugs  were  administered  one  at  a 
time,  and  the  effect  of  each  studied  before  another  was  added, 
Xo  results  were  recorded  which  were  obtained  before  blood  pressure, 
urinary  excretion,  and  elimination  by  the  intestine  had  recovered 
from  the  wide  variations  seen  during  the  first  days  of  a  patient's 
stay  in  the  hospital  and  had  approximated  a  daily  level.  Blood 
pressures  were  estimated  with  a  Faught  mercury  manometer 
equipped  with  a  cuff  12  cm.  wide. 

Systolic  pressure  was  estimated  at  the  point  at  which  the  first 
returning  pulse  beat  was  palpable  after  all  pulsation  had  been 
obliterated.  Diastolic  pressure  was  estimated  by  the  auscultatory 
method.-*^  The  estimations  were  made  twice  daily:  in  the  middle 
of  the  morning  and  the  middle  of  the  afternoon,  at  least  two  hours 
after  meals.  Three  readings  were  made  at  each  sitting  and  the 
average  recorded  as  the  pressure  at  that  time.  Patients  were 
always  in  the  prone  or  semiprone  position.^  Observations  w^ere 
always  made  on  the  same  arm  in  each  individual.  The  patient  was 
quiet  for  at  least  one-half  hour  before  the  observation. 

The  urinary  output  for  each  day  was  likewise  recorded.  Any 
change  therein  which  was  accompanied  or  immediately  preceded  by 
an  equal  change  in  liquid  intake  was  discarded  from  the  records. 
The  variations  in  the  amount  of  fluid  taken  in  twenty-four  hours 
by  any  patient  were  slight,  the  individuals  usually  taking  their 
entire  allowance. 

The  pulse  rate  was  recorded  four  times  daily,  and  all  observations 
which  showed  a  change  in  rate  of  over  eight  beats  per  minute  were 

«>  Deutsch.  Arch.  f.  klin.  Med.,  1908,  xciv,  441. 
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excluded  from  the  tables.  Changes  in  i)iilse  rate  can  therefore  be 
fairly  excluded  from  the  causes  of  fluctuation  in  urinary  output. 

All  observations  made  during  a  period  in  which  the  patient's 
temperature  was  more  than  one  degree  above  the  normal  were 
also  discarded  from  the  final  results.  As  it  has  been  shown  an 
increase  of  temperature  causes  an  increased  rapidity  of  circulation. 
(Ilewlett-i). 

Six  hundred  and  twenty-seven  observations  upon  changes  in 
blood  pressure  and  coincident  changes  in  urinary  output  were 
recorded.  Four  hundred  and  twenty-two  of  these  contained  one  or 
more  of  the  sources  of  possible  error  mentioned  above.  These 
were  excluded  from  the  results,  which  are  based  upon  205  obser- 
vations. 

The  205  observations  are  divided  into  six  groups.  Group  I 
contains  all  the  observations  showing  a  rise  in  systolic  pressure; 
Group  II  all  those  showing  a  fall.  In  Groups  III  and  IV  are  placed 
similar  changes  in  diastolic  pressure.  Groups  \'  and  VI  contain 
those  observations  showing  respectively  increased  and  decreased 
pulse  pressures.  Each  change  in  pressure  is  accompanied  by  the 
coincident  change  in  urinary  output. 

From  the  results  thus  obtained  there  ajjpears  no  definite  relation 
between  changes  in  systolic  or  diastolic  pressure  per  se  and  changes 
in  urinary  excretion.  There  was  a  slightly  larger  number  of  instances 
in  which  a  fall  in  pressure  was  accompanied  by  increased  urinary 
output,  but  the  difference  was  never  greater  than  20  per  cent. 

When,  however,  the  cases  of  increased  pulse  pressure  are  analyzed, 
interesting  results  appear.  It  was  found  that  whenever  increased 
pulse  pressure  occurred  in  connection  with  a  fall  in  systolic  pressure 
the  urinary  output  was  increased.  When,  however,  increased 
pulse  pressure  was  due  to  a  systolic  rise,  increase  in  urinary  output 
occurred  only  in  half  the  cases.  Thus  it  appears  that  increased 
jjulse  pressure  if  due  to  a  systolic  rise  may  or  may  not  be  accom- 
panied by  a  diuresis,  but  is  always  so  accompanied  if  it  be  due  to  a 
systolic  and  diastolic  fall.  In  other  words,  an  increase  in  the 
caliber  of  the  vascular  system  seems  to  be  more  efficient  in  pro- 
moting diuresis  than  does  increased  pressure  in  the  aorta  and  its 
great  branches. 

The  chief  objection  to  the  evidence  cited  above  is  that  it  lacks 
precision.  It  was,  of  course,  impossible  to  estimate  the  pressure 
continuously  during  the  twenty-four  hours.  For  this  reason  there 
is  a  potential  source  of  error  in  accepting  the  daily  average  pressure 
as  that  at  which  the  entire  twenty-four  hour  amount  of  urine  was 
excreted. 

It  seemed  advisable,  therefore,  to  control  the  observations  cited 
above  by  a  series  extending  over  a  shorter  time,  during  which  a 
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\\\oTv  iiccuriitc  ostiinato  of  coiiditions  would  \)v  |)os.sibk'.  For  this 
purpose  the  method  of  stutlying  the  functioual  activity  of  the 
ki(hieys  (K'vised  h\  Rowiitree  and  (Terrafihty--  was  eniph)y('d. 
The  test  was  perfornu-d  in  each  case  l)y  Dr.  E.  L.  Youu^';,  -Jr.  Dr. 
Younj;,  whom  I  wish  to  thank  for  his  help,  also  estimated  the 
amount  of  phenosuli)honej)hthalein  excreted  and  measured  the 
amounts  of  urine  obtained.  Thus  the  tests  were  carried  out  by  one 
experienced  in  the  technique,  and  the  personal  element  was  elim- 
inated from  the  results,  since  neither  obserxtT  knew  the  results 
of  the  other's  work  until  the  test  was  finished.  By  the  test,  the 
amount  of  urine  and  of  test  dyestuti'  excreted  during  one  hour 
was  determined.  During  this  time  systolic  and  diastolic  pressure 
and  pulse  rate  were  determined  at  five-minute  intervals.  Two 
tests  were  performed  on  each  ]iaticnt:  one  while  the  daily  i)ressure 
was  at  its  constant  high  level,  and  one  while  it  was  lowered  by 
administration  of  nitrites. 

Kighteen  patients  were  so  tested.  The  results  of  the  tests  are 
placed  in  three  groups  as  follows: 

(iroup  I,  3  cases,  which  showed  a  lessened  urinary  outi)ut  when 
the  blood  pressure  was  lowered  by  nitrites.  The  patients  upon 
whom  these  observations  were  made  w^ere  in  the  last  stages  of 
cardiorenal  disease,  and  their  urinary  excretion  was  not  increased 
by  any  of  the  numerous  methods  used. 

Orouf)  II,  12  cases,  which  showed  an  increased  elimination  of 
urine,  phenosulphonephthalein,  and  urinary  solids  (as  estimated  by 
the  specific  gravity)  during  the  period  in  which  the  systolic  pressure 
was  lowered  by  the  administration  of  nitrites.  The  total  nitrogen 
excretion  was  estimated  by  the  Kjehldal  method  in  (i  of  these 
ca.ses.  In  all  there  was  increased  nitrogen  elimination  during  the 
period  of  lowered  pressure. 

Grouj)  III,  '.\  cases  which  gave  results  similar  to  those  in  Group 
11.  The  changes  observed  were,  however,  so  small  that  they 
might  have  been  due  to  technical  errors.  These  cases  are  therefore 
not  considered  in  the  results. 

In  the  12  cases  of  increased  elimination  there  was  considerable 
variation  in  the  fliuresis  obtained,  the  most  marked  change  occurred 
in  an  arteriosclerotic  patient  whose  average  daily  systolic  pressure 
was  2)^0  mm.  of  mercury.  At  that  pressure  he  excreted  in  one 
hour  90  c.c.  of  urine  containing  U.S  per  cent,  of  phenosulphoneph- 
thalein. With  an  average  systolic  pressure  of  11)0  mm.  (the  fall 
being  due  to  sodium  nitrite)  he  excreted  485  c.c.  of  urine  and  50 
per  cent,  of  phenosuli)hone{)hthalein. 

Contimious  administration  of  a  vasodilator  in  the  cases  cited 
above  showed  that  a  tolerance  was  soon  developed  by  the  patient. 
In  from  thirty-six  to  forty-eight  hours  the  pressure  returned  to  its 
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original  level,  and  as  it  rose  the  amount  of  urine  fell,  each  reaching 
its  original  figure  at  about  the  same  time.  A  further  administra- 
tion of  the  nitrites  caused  no  change  in  pressure  and  no  diuresis. 
In  cases  in  which  the  nitrites  caused  no  fall  in  blood  pressure  there 
was  no  diuresis.  In  3  cases  in  which  venesection  was  performed 
the  fall  in  pressure  and  increase  in  pulse  pressure  was  immediately 
followed  })y  a  rise  in  urinary  output.  It  seems  fair  to  assume, 
therefore,  that  the  urinary  increase  noted  in  connection  with  a 
fall  in  systolic  pressure  was  due  to  that  fall,  since  the  latter  was 
the  only  variable  factor  detected. 

These  results  differ  slightly  from  those  obtained  by  observation 
of  the  changes  already  discussed.  In  the  former  the  changes  in 
pressure  were  not  the  direct  result  of  any  change  in  treatment,  and 
diuresis  was  due  apparently  to  the  increased  amplitude  of  pulse 
pressure  per  se.  In  the  cases  treated  with  nitrites,  however,  the 
pulse  pressure  was  diminished  slightly.  This  diminution  was, 
however,  probably  compensated  by  the  increased  output  of  the 
heart  which  occurs,  according  to  Cameron,^^  Hewlett,^^  and  Hirsch- 
felder^^  when  nitrites  are  administered. 

The  final  deductions  to  be  made  from  these  observations  may 
be  set  down  as  follows: 

1.  No  definite  relation  could  be  established  betw^een  changes 
in  systolic  or  diastolic  pressure  per  se  and  variations  in  urinary 
output. 

2.  There  appeared  to  be  a  definite  relation  between  changes 
in  pulse  pressure  and  urinary  output,  for  whenever  the  former 
increased  in  the  presence  of  a  falling  systolic  pressure  there 
occurred  a  diuresis. 

3.  The  administration  of  a  nitrite  which  has  been  shown  to 
increase  the  volume  output  of  the  heart  caused  a  diuresis  even 
though  pulse  pressure  was  somewhat  diminished  by  the  systolic 
fall.  In  all  instances  in  which  a  rise  in  urinary  output  was  noted 
there  was  one  characteristic  change  in  the  pressures  noted.  That 
change  was  an  approach  to  what  Gibson"^  calls  the  normal  circu- 
latory coefficient.  Under  normal  conditions  the  ratio  of  diastolic 
pressure  to  systolic  is  2  to  3;  the  ratio  of  pulse  pressure  to  systolic 
pressure,  1  to  3.  Under  conditions  of  hypertension  this  ratio  is 
destroyed.  Whenever  in  the  observations  here  cited  the  several 
pressures  approached  their  normal  ratios  there  was  a  rise  in  urinary 
excretion. 

These  facts  are  not  in  accord  with  the  generally  accepted  theory 
of  the  relation  of  blood  pressure  to  urinary  secretion.  As  quoted 
by  Osier,"  that  theory  states  that  "the  activity  of  the  circulation 
through  the  kidneys  at  any  moment^ — in  other  words  the  state  of 

^  Interstate  Med.  Jour.,  1911,  xviii,  595.  "  Loc.  cit. 

25  Interstate  Med.  Jour.,  1911,  xviii,  556.  ^  Loc.  cit. 
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the  small  arteries  as  re^rads  the  fontraetioii  or  dilatation  depends 
not  upon  the  need  of  those  organs  for  blood,  hut  solely  upon  the 
amount  of  material  for  urinary  secretion  that  the  eirculatiufj;  fluid 
happens  to  eontain.  When  j)arts  of  the  kidney  have  undergone 
atrophy  the  blood  flow  through  the  i)art  that  remains  must,  cceteris 
paribus,  he  as  great  as  to  the  whole  of  the  organ  if  they  had  been 
intact.  But  in  order  that  such  a  quantity  of  blood  should  pass 
through  the  restricted  capillary  area,  now  open  to  it,  an  excessive 
pressure  must  obviously  be  necessary." 

Thus  the  theory,  yet  the  evidence  cited  has  shown:  (1)  That 
excessive  pressure  not  only  does  not  cause  increased  flow  through  the 
kiilneys,  but  may  in  extreme  cases  diminish  it.  (2)  That  destruc- 
tion of  large  amounts  of  kidney  substance  or  obliteration  of  the 
capillary  circulation  of  those  organs  does  not  bring  about  an 
increase  in  blood  pressure.  (3)  That  a  diminution  of  the  hyper- 
tension of  renal  disease  may  cause  increased  function  of  the  kidney. 

There  can  be  no  conciliation  between  the  theory  as  stated  and 
the  facts  as  experiment  and  observation  bring  them  to  light.  From 
the  former  it  appears  that  renal  function  is  dependent  upon  pressure 
at  which  the  blood  passes  through  the  kidneys.  From  the  latter  it 
appears  that  renal  function  is  dependent  upon  the  amount  of  blood 
passing  through  the  kidney  in  a  unit  of  time  and  that  the  pressure 
is  unimportant.  It  is  therefore  necessary  either  to  controvert  the 
results  here  cited  or  to  propound  another  theory  which  shall  be  in 
accord  with  the  facts  as  they  now  stand. 

Such  a  theory  has  recently  been  evolved  by  Fischer.-^  Briefly 
stated  it  is  as  follows:  The  retention  of  fluid  by  living  cells  is 
dependent  not  upon  mechanical  conditions,  but  upon  the  affinity 
of  those  cells  for  fluid.  This  affinity  is  increased  when  the  colloids 
of  the  cells  become  more  acid  than  normal.  The  colloids  of  the 
cells  become  abnormally  acid  under  any  conditions  that  interfere 
with  the  proper  oxygenation  of  the  tissues.  Such  a  condition  is 
found  in  nephritis. 

The  facts  here  cited  may  be  easily  explained  on  the  basis  of 
Fischer's  theory,  for  according  to  it  the  rate  of  circulation  would 
be  the  controlling  factor  in  determining  urinary  output,  and  not 
the  pressure  under  which  the  blood  flowed.  Thus  an  increase  or 
decrease  in  systolic  or  diastolic  pressure  might  or  might  not  be 
associated  with  an  increased  oxygenation  of  the  kidney.  If  it  were 
urinary  output  would  increase,  if  not,  it  would  remain  stationary 
or  fall.  This  is  exactly  what  does  take  place  according  to  the 
evidence  here  cited.  The  explanation  of  the  diuresis  associated 
with  increased  pulse  pressure  is  simple  upon  the  basis  of  Fischer's 
theory,  for  if  the  pulse  pressure  be  increased  the  efficiency  of  the 
circulation  is  enhanced,   and   an  increased  supply  of  oxygen  is 
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theret'ort'  carrii'd  to  every  orj^an.  Its  acidity  is  tluTefore  diiiiinished, 
its  affinity  for  fluid  ^rtnvs  less,  and  diuresis  results.  In  a  similar 
way  the  diuresis  obtained  with  a  vasodilator  may  be  explained, 
though  in  that  case  the  increased  oxygen  supply  is  due  in  part  to 
the  action  of  the  drug  directly  uj)on  the  heart. 

Here  then  is  a  theorx-  which  ai)j)ears  to  have  no  quarrel  with  the 
facts.  It  is  based  upon  evidence  obtaine<l  from  animal  experimen- 
tation and  from  the  use  of  artificial  circulation  schemes,  and  has 
been  confirmed  in  a  few  instances  by  observations  on  man.  Obser- 
\ations  ui)on  human  beings  intended  to  establish  the  application 
of  Fischer's  theory  to  conditions  as  they  are  fcnmd  in  chronic 
nephritis  offer  an  interesting  field  for  clinical  research,  and  evidence 
thus  obtained  will  be  necessary  to  make  clear  the  relation  of 
circulatory  conditions  to  urinary  excretion. 

I  wish  to  express  my  thanks  to  Dr.  F.  C.  Shattuck  for  making 
this  work  possible  and  for  encouragement  at  all  times.  My  grate- 
ful acknowledgement  is  also  due  to  all  the  members  of  the  hospital 
staff'  who  rendered  me  aid  whenever  called  upon. 


Table  I. — -Changes  in  Systolic  Pre.ssure. 

Number.  Per  cent. 

Changes  in  systolio  pressure  recorded 105 

Increased  pressure  recorded 48  4.5.7 

Increased  pressure  associated  with  rise  in  urinary  output        .             20  41.  C 

Increased  pressure  associated  with  fall  in  urinary  output                      28  58.4 

Decreased  pressures  recorded 57  54 .  ,3 

Decreased  pressure  associated  with  rise  in  urinaiy  output       .             33  57.9 

Decreased  pressure  associated  with  fall  in  urinary  output       .             24  42.11 


Table  II. — Changes  in  DiastoHc  Pressure. 

Number.  Per  cent. 

Changes  in  diastolic  pressure  recorded 100 

Increased  pressures  recorded 52  52.0 

Increased  pressure  associated  with  rise  in  urinary  output        .             19  36.5 

Increased  pressure  associated  with  fall  in  urinary  output         .             33  63.5 

Decreased  pressures  recorded 48  48 . 0 

Decreased  pressure  associated  with  rise  in  urinary  output       .             31  64.5 

Decreased  pressure  assocaited  with  fall  in  urinary  output        .             17  3.5.5 


Table  III. — Changes  in  Pulse  Pressure. 


Changes  in  pulse  pressure  recorded 

Increased  pulse  pressure  recorded 

Increased  pulse  pressure  associated  with  rise  in  urinary  output 
Increased  pulse  pressure  associated  with  fall  in  urinary  output 

Decreased  pulse  pressure  recorded 

Decreased  pulse  pressure  associated  with  rise  in  urinary  output 
Decreased  pulse  pressure  associated  with  fall  in  urinary  output 
Increased  pulse  pressure  associated  with  fall  in  systolic  pressure 
Instances  associated  with  rise  in  urinary  output      .... 
Instances  associated  with  fall  in  urinary  output      .... 


Number. 

Per  cent. 

109 

56 

51.3 

32 

57.1 

24 

42.9 

53 

48.7 

23 

43.3 

30 

.')6.7 

32 

32 

100.0 

0 

0 
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THE    BRAIN    LESIONS    PRODUCED    BY    ELECTRICITY    AS 
OBSERVED    AFTER    LEGAL    ELECTROCUTION. 

By  Kdwaud  Anthony  Spitzka,  M.D., 
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PHILADELPHIA. 

(From  the  Laboratories  of  the  Daniel  Baugh  Institute  of  Anatomy.) 

The  rapid  growtli  in  the  employment  of  electricity  in  the 
industries  and  in  general  traffic  and  the  concomitant  increase  in 
the  annual  lists  of  accidental  injuries  and  deaths  from  industrial 
currents  render  it  of  interest  to  note  what  effects  result  in  various 
parts  of  the  human  organism.  The  observations  of  one  of  the 
writers  have  been  assembled  in  several  papers  and  published  dur- 
ing the  last  decade^  and  while  mention  is  made  of  a  peculiar  type 
of  brain  lesions  which  has  apparently  not  been  observed  as  a 
resultant  of  any  other  mode  of  death,  the  present  contribution 
is  to  give  more  explicit  details,  the  result  of  investigations  upon 
the  brains  of  5  criminals  executed  by  electricity.  We  are  particu- 
larly prompted  to  submit  our  observations  because  of  the  constancy 
of  the  appearance  of  those  lesions. 

The  nature  of  the  current  employed  in  electrocutions  is  described 
in  the  papers  cited. 

Technique.  The  axial  portion  (pons-oblongata  and  midbrain) 
of  5  brains  was  subjected  to  careful  histological  examination  after 
fixation  in  formalin,  the  immersion  of  the  brain  into  the  preserva- 
tive usually  occuring  within  fifteen  minutes  after  death.  Each 
brain  stem  was  subsequently  divided  transversely  into  six  to  eight 
segments,  dehydrated,  cleared,  and  infiltrated  with  celloidin. 
Sections  were  then  cut  at  15  to  20^  and  stained,  some  with  hema- 
toxylin and  eosin,  some  with  Van  Gieson's  stain,  and  some  with 
Weigert's  myehn  stain. 

A  general  examination  of  the  slides  thus  prepared  revealed 
at  all  levels  peculiar  areas,  varying  in  size  and  number.  These 
areas,  unlike  anything  ever  seen  before  by  the  authors,  are  circular 
in  outline,  ranging  in  diameter  from  25  to  300  fx.  The  most  marked 
areas  measure  from  150  to  200/x.  They  are  seen  to  consist  of  two 
portions,  a  central  rarified  part  and  a  peripheral  condensed  zone. 

'  Amer.  Jour.  Insanity,  1902;  New  York  Daily  Med.  Jour.,  February  1,  1904;  Med.  Critic, 
August,  1903;  Proc.  Amer.  Philos.  Soc.,  xlvii  (read  April  23,  190S);  Jour.  Med.  Soc,  New 
Jersey,  1909;  Philadelphia  Electric  Current  News,  April,  1911. 
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The  most  characteristic  areas  contain  a  bloodvessel  (capillary 
or  precapillary),  surrounded  by  a  delicate  small-meshed  reticulum 
representing  the  central  four-fifths  of  the  area.  The  fibrils  of 
the  reticulum  are,  in  the  main,  radially  directed,  and  nuclei  are 
sometimes  observed  along  this  course.  The  peripheral  zone  sur- 
rounding the  central  portion  in  a  ring-like  manner  appears  to  be 
condensed,  staining  more  deeply  than  the  surrounding  unaffected 
tissue,  and  is  sometimes  seen  to  be  composed  of  circularly  arranged 
strata,  which  are  usually  free  from  nuclei. 

The  detailed  study  of  each  specimen  resulted  as  follows: 

Case  I. — J.  B.,  executed  at prison,  July  17,  1905.    Two 

contacts,  1.07'  and  0.05';  max.,  1780  volts,  8  amperes. 

Spinal  Cord,  Upper  Cervical  Region.  Here  these  areas 
are  fairly  large  and  nmnerous,  but  mainly  unilateral.  They  are 
chiefly  grouped  in  the  ventral  horn,  and  are  scattered  from  there 
to  the  midperipheral  area  of  the  white  substance. 

At  Higher  Levels.  At  higher  levels  the  areas  increase  in 
number  becoming  quite  plentiful  in  the  interolivary  white  sub- 
stance, among  the  central  longitudinal  fiber  tracts,  and  in  the 
formatio  reticularis  generally.  The  olivary  gray  and  the  various 
nuclei  have  not  escaped;  in  fact,  the  lesions  seem  to  have  become 
grouped  in  and  about  the  olivary  body,  while  the  peripheral  fiber 
tracts  have  been  largely  spared. 

Pre-oblongata  (Pars  Dorsalis  Pontis).  The  ventral  two- 
thirds  of  the  area  of  the  section  (that  is,  just  dorsad  of  the  pons 
proper)  is  seen  to  be  fairly  riddled  with  lesions,  while  the  dorsal 
one-third  just  ventrad  of  the  ventricular  floor  contains  but  few 
areas.  Where  they  exist  they  are  more  scattered  than  in  the 
lower  levels;  as  a  rule,  the  areas  are  small,  but  well  defined  and 
characteristic.    The  largest  are  nearest  to  the  mesal  line. 

At  the  level  of  the  inferior  quadrigemina  the  lesions  are  less 
numerous,  but  are  of  larger  size,  and  are  situated  mainly  in  the 
longitudinal  fiber  tracts.  Higher  up  at  the  level  of  the  pregemina 
the  sections  are  seen  to  be  riddled  in  all  parts  of  the  field. 

Case  II. — M.  E.,  executed  at  prison,  April  10,  1905. 

Two  contacts,  1.06'  and  0.03';  1750  volts,  9  amperes. 

Cervical  Cord.  Many  small  areas  are  seen  in  the  white  sub- 
stance, giving  the  section  a  cribriform  appearance.  The  gray 
substance  contained  only  a  few  lesions,  15  to  30ju  in  diameter,  but 
of  a  characteristic  appearance. 

Postoblongata.  At  the  level  of  the  pyramidal  decussation 
the  lesions  are  very  numerous  and  a  little  larger  than  in  the  cervical 
cord.  They  are  scattered  diffusely  in  both  gray  and  white  sub- 
stances, and  are  25  to  40^1  in  diameter.  At  this  level  the  capillaries 
seem  more  involved,  since  the  nuclei  along  the  inner  circumference 
of  the  outer  zone  seem  to  be  those  of  the  capillary  endothelium. 

At  the  level  of  the  olive  the  areas  are  more  numerous,  larger 


Fig.   1. — Section  of  middle  of  pons  of  J.  R. 


Fig.  2. — Section  of  brain  stem  of  M.  E.,  at  level  of  InTerior  cerebellar  peduncle.     X  80. 
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and  more  localized  near  the  mesal  plane  (raphe),  and  involving 
mainly  the  longitndinal  fiber  tracts. 

Preoblongata.  The  lesions  here  are  less  numerous  again, 
and  are  situated  mainly  in  the  dorsal  part  of  the  sections. 

Midbrain.  In  the  midbrain  sections  the  largest  areas  are  near 
the  mesal  line  and  just  ventrad  of  the  central  aqueduct  gray. 
The  smaller  areas  occupy  the  remainder  of  the  sections.  The 
longitudinal  fiber  tracts  present  a  ragged  appearance,  as  though 
they  had  been  badly  torn  by  some  diffusely  explosive  or  disruptive 
force.  Occasionally  there  are  seen  ruptured  myelin  sheaths,  which 
respond  to  Weigert's  stain. 

Case  III. — G.  G.,  executed  at prison,  February  25,  1907. 

Three  contacts,  1.04',  0.10',  0.07';  1820  volts,  9^  amperes. 

Postoblongata.  In  the  region  of  the  pyramidal  decussation 
the  lesions  are,  preponderatingly,  unilaterally  situated.  They  are 
located  mainly  in  the  gray  substance,  though  a  few  are  noted  in 
the  dorsal  tracts.  The  myelin  seems  altered  in  some  inexplicable 
way,  for  it  does  not  respond  well  to  the  stain.  Longitudinal  sec- 
tions of  bloodvessels  reveal  the  arrangement  of  these  lesions  as 
being  perivascular,  spherical  expansions  like  beads  along  and  about 
the  vessel  wall.  (A  structural  peculiarity  noted  in  this  region  was 
a  duplication  of  the  central  canal.) 

Preoblongata.  The  areas  here  are  small,  but  numerous  mainly 
in  the  longitudinal  fiber  tracts,  which  exhibit  a  ragged  appearance, 
while  the  transverse  fiber  tracts  seem  to  be  unaffected. 

Midbrain.  At  the  level  of  the  postgemina  the  ragged  appear- 
ance of  the  longitudinal  tracts  is  very  marked  as  is  also  the  disten- 
tion of  the  vessels.  At  a  higher  level  the  lesions  are  less  numerous 
and  the  ragged  appearance  of  the  white  substance  is  less  marked. 

Case  IV. — A.  S.,  executed  at  prison,  March  9,  1908. 

Four  contacts,  1.02^  0.05^  0.10^  0.05';  1880  volts,  9  to  11  amperes. 

Sections  of  the  brain  stem  at  various  levels  reveal  the  char- 
acteristic lesion,  areas  much  the  same  as  described  in  Case  I. 
They  are  everywhere  quite  numerous,  the  more  so  and  largest 
in  the  preoblongata. 

Cervical  Cord.  Here  the  lesions  are  few  in  number,  but  dis- 
tinctly marked. 

Case  V.— G.  W.,  executed  at prison,  March  3,  1908. 

Two  contacts,  1.10',  0.06%*  1850  volts,  S  to  11  amperes. 

Sections  of  this  brain  stem  reveal  the  largest  and  most  char- 
acteristic lesions  and  serve  as  the  best  examples  for  general  study 
and  illustration. 

Spinal  Cord,  Cervical  Portion.  Sections  of  the  upper  part 
of  the  spinal  cord  show  large  areas  situated  chiefly  in  the  white 
substance,  and  most  numerous  in  the  dorsal  columns  close  to 
the  gray  substance.  At  the  pyramidal  decussation  they  are  less 
numerous  and  smaller,  and  at  higher  levels  diminish  in  number,  with, 
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Fig.  3. — Sortion  of  pars  dorsalis  pontis  of  G.  W.      X  420. 


Fig.  4. — Section  of  brain  stem  of  G.  W.,  at  jumiion  ul  i'   n-  an  I  ohloiiKata.      X  HO. 
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however,  an  increased  proportion  of  areas  containing  bloodvessels. 
At  the  level  of  the  caudal  end  of  the  olive  these  lesions  are  numerous 
and  large,  averaging  150  to  250/x  in  diameter,  while  the  white  sub- 
stance presents  a  ragged  appearance.  In  the  midolivary  sections 
the  lesions  are  still  numerous  and  fairly  large.  Many  vessels 
apparently  show  the  effect  of  a  sudden  dilatation  with  subsequent 
contraction,  particularly  in  the  longitudinal  tracts.  Other  areas 
are  seen  to  be  serially  connected  like  a  string  of  beads  and  strung 
on  a  longitudinally  sectioned  bloodvessel. 


Fig.  5. — Section  of  oblongata,  niidolivary  level,  of  G.  W.      X  110. 

At  the  ponsoblongata  transition  the  vessels  are  sausage-like 
and  the  areas  quite  numerous.  At  the  level  of  the  inferior  quadri- 
gemina  the  lesions  are  seen  to  be  arranged  in  groups  as  well  as  single 
rows,  and  are  large  and  numerous.  One  area  of  special  interest 
is  noted  in  this  level;  its  central  part  is  quite  ragged,  and  contains 
vessels  and  torn  tissue  as  though  a  sudden  explosive  rending  of 
the  structures  had  occurred.  The  lesions  are  equally  large  and 
numerous  in  sections  at  the  level  of  the  superior  quadrigemina. 

The  number  and  size  of  the  lesions  with  the  number  of  shocks 
administered  and  the  length  of  contacts,  are  comparatively  shown 
by  the  following  table : 


Tc 

tal  duration. 

1.12     lesions  not  of  the  best. 

1  .Oy     lesions,  average  number  and  size. 

1.21     lesions    most    numerous    but    not    so 

large  as  in  Case  V. 

1 .  22     fewest  and  smallest  lesions. 

1 .  16     best  examples  of  lesions. 
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Shocks. 
Case      I.  J.  H  .2 

Case    II.  M.  K.  2 

Case  III.  G.  C.  .J 

Case  IV.  A.  S  .4 

Case     V.  G.  W.  2 

One  can  only  guess  at  the  mode  of  formation  of  these  lesions. 
It  seems  inconceivable  that  they  could  be  due  to  sudden  momentary 
dilatations  of  the  bloodvessels  themselves.  The  bead-like  arrange- 
ment of  the  lesions  along  the  bloodvessels,  the  condensation  zone 
limiting  each  lesion,  and  the  radially  disposed  fibers  and  torn  tissue 
would  seem  to  indicate  a  sudden  liberation  of  the  bubbles  of  gas 
due  to  the  electrolytic  properties  of  the  current  as  it  seeks  the 
paths  of  the  least  resistance  along  the  vessels.  The  maximum 
number  of  lesions  are  found  in  the  most  constricted  parts  of  the 
brain  stem  in  the  path  of  the  current,  and  are  most  numerous  along 
the  longitudinal  fiber  tracts  and  bloodvessels. 

Since  we  made  mention  of  our  observations  in  April,  1908,  we 
have  noted  similar  lesions  produced  in  the  course  of  experiments 
conducted  by  Sir  Victor  Horsley  and  R.  H.  Clarke.^ 


HOSPITALS  AND  TYPHOID  CARRIERS.^ 
By  John  W.  Braxxax,  M.D., 

NEW    YORK. 

During  the  last  two  years  an  increasing  amount  of  attention 
has  been  called  to  the  danger  to  the  public  health  of  typhoid 
carriers,  and  to  the  importance  of  their  recognition  and  control. 
In  August  of  last  year,  Meakins,^  of  Montreal,  in  an  exliaustive 
article  on  the  subject,  urged  that  in  our  general  hospitals,  where 
at  least  50  per  cent,  of  the  cases  of  typhoid  fever  are  treated, 
every  case  of  the  disease  should  be  examined  bacteriologically 
during  convalescence,  and  should  be  kept  in  the  hospital  or  under 
strict  observation  and  be  treated  by  homologous  vaccines  until 
the  excreta  were  free  of  typhoid  bacilli.  Meakins  further  advised 
that  patients  under  the  care  of  physicians  in  private  practice 
should  be  watched  and  examined  from  time  to  time  by  officials  of 
the  board  of  health.    Impressed  by  the  suggestion  of  the  Canadian 

*  Brain,  Part  CXXXI,  vol.  xxxi. 

*  Read  at  the  annual  meeting  of  the  Association  of  the  American  Physicians,  May  15,  1912. 

*  Canadian  Med.  Assoc.  Journal,  1911,  p.  711. 
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writer,  I  rcfjuestcd  Dr.  Xorris,  the  director  of  laboratories  iti 
Bellevue  and  its  allied  hospitals,  to  have  the  feces  and  urine  of 
all  cases  of  typhoid  fever  examined  during  convalescence.  This 
work  was  begun  in  Sei)tember,  1911,  and  has  continued  up  to  the 
})resent  time.  One  hundred  and  nineteen  cases  in  all  have  been 
examined,  and  of  these,  15,  or  12.0  per  cent.,  had  typhoid  bacilli 
in  either  the  feces  or  the  urine  or  in  both.  An  average  of  two 
examinations  was  made  in  each  case.  Forty-eight  cases  were  also 
examined  during  the  active  stage,  with  a  positive  result  in  10,  or 
in  20.8;)  per  cent.  From  these  figures  it  appears  that  about  1  case 
in  5  gave  positive  findings  during  the  active  stage  of  the  disease, 
but  only  1  in  8  cases  by  the  time  they  had  arrived  at  convalescence. 
All  patients  with  the  exception  of  tw^o  were  bacteriologically  free 
before  they  left  the  hospital.  These  two  patients  were  discharged 
inadvertently.  Their  names  and  addresses  and  occupations  were 
sent  to  the  Board  of  Health,  though  not  as  promptly  as  might 
be  wished,  as  the  mistake  was  not  discovered  for  some  time.  Our 
own  social  service  department  is  also  endea\'oring  to  trace  them 
in  order  that  we  may  make  further  examinations,  if  possible,  and 
determine  if  they  are  still  carriers.  At  present  no  typhoid  patient 
is  discharged  from  any  of  the  hospitals  in  the  department  except 
with  the  approval  of  the  general  medical  superintendent.  We 
have  found  no  great  difficulty  in  holding  patients  until  they 
are  presumably  bacteria  free,  at  least  two  successive  negative 
examinations  being  required  in  every  case. 

It  may  be  urged  that  patients  discharged  as  bacteria  free  after 
only  two  examinations  with  negative  results  are  still  potential 
carriers  and  would  prove  to  be  actually  such  on  further  examination. 
It  is  believed,  hov:ever,  that  this  measure  of  precaution  will  serve 
to  arrest  the  great  majority.  As  the  work  progresses  and  our 
methods  improve  with  experience,  we  shall  no  doubt  be  able  to 
increase  the  number  of  examinations,  at  least  in  those  cases  that 
have  given  positive  results  at  some  time  in  the  course  of  the  disease. 
Dr.  Xorris  is  trying  to  devise  some  method  of  securing  the  bile, 
which  may  enable  us  to  arrive  at  more  exact  conclusions.  Dr. 
William  Hallock  Park  has  also  some  such  procedure  in  view\ 

There  is  one  measure  at  least  that  we  can  take  to  guard  the 
public  health  against  infection  by  typhoid  carriers,  either  actual 
or  potential,  and  that  is  to  instruct  them  in  the  simple  rules  of 
cleanliness.  This  we  should  do  with  all  cases  of  typhoid  fever 
when  they  leave  the  hospital  or  pass  from  our  observation  in  private 
practice,  but  particularly  should  we  do  this  in  the  case  of  those 
who  have  shown  themselves  to  be  at  least  transitory  carriers. 
These  who  are  engaged  in  the  preparation  or  distribution  of  food 
should  be  doubly  warned  in  this  regard.  We  are  now  preparing  a 
leaflet  of  instructions  to  be  given  to  each  patient  on  discharge 
from  the  hospital.     It  would  be  well,  of  course,  to  prevent  such 
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[MTsoiis  j'nuii  t"()ll(»\\  iiii;  ticciipatioiis  iii\  (»l\  iiij,'  the  liaiidliiiji;  of  I'odd 
«>r  drink;  l»iit  this  in  many  instances  would  j)r(>l)al)lv  \)v  iniijossihic, 
particularly  in  this  country.  At  all  c\cnts,  tliis  is  the  province  of 
the  IJoard  of  FIcalth.  not  of  the  hospital.  It  is  for  us  to  instruct 
the  patient  and  uixc  notice  to  the  health  authorities,  that  they 
may  take  the  necessary  measures  to  i)rotect  the  i)ul)lic.  It  ma>'  l)e 
of  interest  to  note  the  proportion  of  those  engaged  in  occuj)ations 
in  which  they  were  liable  to  infect  others.  In  the  140  different 
individuals  who  form  the  subject  of  this  study  there  were  14 
housewives,  3  nurses,  3  waiters,  2  cooks,  1  orderly,  J  butler,  and  1 
baker — 25  in  all.  One  has  but  to  read  this  list  to  see  how  impossible 
it  would  be  to  compel  any  considerable  number  to  change  their 
occupation.  Hence  the  importance  of  instructing  them  both 
orally  and  in  writing  how  to  avoid  conveying  infection. 

Regulations  for  the  control  of  typhoid  carriers  have  been  enforced 
in  some  countries  of  Europe  for  a  number  of  years.  In  the  south- 
western provinces  of  Germany  there  is  probably  no  case  of  typhoid 
fever  released  from  observation  until  the  bacteriological  examina- 
tion of  the  feces  and  urine  has  proved  negative.  In  England  also 
typhoid  carriers  receive  a  great  deal  of  attention,  especially  in  the 
English  army.  After  treatment  for  a  period  of  three  months,  if 
it  is  found  that  the  soldiers  are  still  carriers,  they  are  given  the 
opportunity  of  entering  the  hospital  or  of  being  discharged.  In 
case  of  discharge,  notification  is  sent  to  the  medical  officer  of  health 
of  the  district  in  which  the  soldier  is  going  to  reside.  In  the  service 
in  India  two  convalescent  depots  were  estabHshed  several  years 
ago,  to  W'hich  the  convalescents  of  certain  military  stations  are 
sent.  After  the  opening  of  these  depots,  namely,  Wellington  and 
Xaini  Tal,  it  was  found  that  the  admissions  of  typhoid  fever  from 
all  stations  which  sent  their  convalescents  there  show  a  reduction 
of  9  per  cent.,  in  190S,  from  the  figures  for  the  previous  year,  whereas 
the  remaining  stations  show  an  increase  of  26.6  per  cent. 

In  the  endeavor  to  sterilize  typhoid  carriers  various  methods 
of  treatment  have  been  tried,  such  as  the  use  of  lactic  acid  bacilli, 
acidifying  the  urine,  the  administration  of  antiseptics,  the  use 
of  the  x-rays,  and  the  employment  of  vaccine.  The  surgeons^  of 
the  English  army  report  the  following  results  from  the  use  of  these 
five  different  means  of  treatment:  (1)  Lactic  acid  bacilli  cause 
only  a  temporary'  disappearance  of  the  typhoid  bacilli.  (2)  Acidi- 
fying the  urine  fails  to  cure  typhoid  bacilluria.  (3)  The  adminis- 
tration of  antiseptics  invariably  brings  about  a  decided  diminution 
in  the  number  of  bacilli  both  in  fecal  and  in  urinary  carriers. 
This  efi'ect  is  much  more  marked  when  the  maximum  contact  of 
the  antiseptics  with  the  bacilli  is  obtained  by  combining  the  treat- 
ment with  low  diet  and  aperients  in  the  case  of  "fecal,"  and  w'ith 

'  Cuniinins,  Jour.  Royal  Army  Med.  Corps,  London,  1910,  xiv,  208-384. 
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diuretics  in  the  case  of  "urinary"  carriers.  (4)  The  use  of  a:-rays 
in  the  case  of  gall-bladder  infection  seems  to  have  definite  bene- 
ficial results.  (5)  Vaccines,  like  the  lactic  acid  bacilli,  cause  only 
temporary  (lisai)pearance  of  typhoid  bacilli.  It  is  suggested  that 
the  treatment  by  vaccines  might  ha\e  a  better  chance  of  success 
if  combined  with  diuretics  in  the  case  of  "urinary"  carriers,  and 
witli  .T-ray  treatment  in  gall-bladder  cases.  Sir  Almroth  Wright 
has  pointed  out  that  a  vaccine  is  more  likely  to  be  efficient  when 
the  local  conditions  are  so  altered  as  to  permit  the  fullest  possible 
contact  between  the  bacteriolytic  products  in  the  blood  and  the 
bacteria  involved. 

Other  observers  have  had  better  results  with  vaccines  than  the 
English  army  surgeons.  Some  have  reported  permanent  cures 
in  cases  of  long  standing,  notably  Meakins*  in  2  cases  described 
in  detail,  1  of  chronic  bacilluria  of  twelve  years'  duration,  the 
other  one  of  chronic  suppurative  cholecystitis  with  gallstones  of 
eight  years'  duration.  At  Bellevue  we  have  as  yet  had  to  do 
only  with  transitory  carriers,  but  Dr.  Norris  is  prepared  to  use 
autogenous  vaccination  when  occasion  arises. 

In  conclusion,  I  am  glad  to  add  that  these  investigations  have 
not  proved  burdensome  to  our  pathological  department,  nor  have 
they  interfered  with  the  regular  routine  of  the  laboratory.  The 
clinical  side  of  the  problem  presents  somewhat  greater  difficulties, 
as  we  have  to  deal  with  the  changing  house  staffs  of  four  different 
hospitals,  and  it  is  not  always  easy  to  secure  their  effective 
cooperation.  Gradually,  however,  even  these  difficulties  are  being 
overcome,  and  we  may  reasonally  expect  that  with  patience  and 
persistence  and  good  will  on  all  sides  they  will  give  us  less  and  less 
trouble  in  the  future. 


THE    THERAPEUTIC    USE    OF   VACCINES    IN    TYPHOID 

FEVER.  1 

By  James  G.  Gallison,  M.D., 

PATHOLOGIST,     MANHATTAN     ETE,     EAR,     AND    THROAT    HOSPITAL,     NEW   YORK. 

Vaccines  have  an  unquestioned  value  in  the  prevention  of 
typhoid  fever.  This  is  evidenced  by  the  experience  of  various 
military  organizations,  and  especially  the  maneuver  division^  of 
the  United  States  Army  in  camp  in  Texas  and  along  the  Mexican 

<  Canadian  Med.  Assoc.  Jour.,  1911,  p.  496. 

1  Read  before  the  New  York  Academy  of  Medicine,  Section  on  Pediatrics,  being  the  joint 
meeting  with  the  Philadelphia  Pediatric  Society  and  the  New  England  Pediatric  Society. 

2  J.  R.  Keen,  Jour.  Amer.  Med.  Assoc,  1911,  Ivii,  713  and  714. 
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l)or(ltT  (luring'  tlie  .suinnitT  of  1911.  The  advisability  of  their 
therapeutic  enii)Ioyment  is  as  yet,  however,  an  open  question. 
That  tliey  ha\e  a  vahie  is  borne  out  by  the  testimony  of  nearly 
everyone  who  has  reporteil  a  series  of  cases  of  typlioid  fever  treated 
with  vaccines  as  well  as  by  my  personal  experience.  Possibly  lack 
of  experience  is  the  most  usual  cause  of  failure  to  resort  to  their 
use.  I  have  also  heard  doubts  expressed  by  some  physicians  who 
had  treated  cases  of  typhoid  fever  with  vaccines,  but  who  ex])ected 
them  to  act  as  an  antitoxin.  That  the  action  is  different  from  this 
is  an  important  point  to  remember.  Vaccines  give  rise  to  a  slowly 
initiated,  gradual  production  of  antibodies. 

In  using  typhoid  vaccines  therapeutically,  success  or  failure 
must  be  judged  in  the  light  of  the  reaction  of  li\ing  tissue  to  injec- 
tions of  dead  typhoid  bacilli.  This  reaction  (the  production  of 
opsonins  and  agglutinins  in  healthy  individuals)  has  been  care- 
fully worked  out  by  Russell  and  others.  According  to  Russell  the 
response  is  quite  constant,  and  follows  the  same  curve  as  is  observed 
after  the  introduction  of  any  antigen.  He  has  shown  that  for  a 
period  varying  between  five  and  eleven  days  (average  eight  days) 
there  is  no  production  of  opsonins  and  agglutinins;  that  from  that 
time  until  about  the  twenty-fifth  day  there  is  a  very  rapid  production 
of  antibodies,  so  that  these  are  present  in  great  concentration.  This 
is  the  result  in  a  normal  individual.  In  the  therapeutic  use  of 
vaccines,  if  there  is  to  be  any  beneficial  effect  on  the  temperature 
curve,  it  must  follow  closely  the  same  physiological  reaction ;  for  the 
physiology  of  the  individual  or  of  his  component  cells  is  not  qualita- 
tively altered.  In  other  words,  theoretically,  an  interval  of  from  five 
to  eleven  da}s  should  intervene  between  the  first  inoculation  and  any 
production  of  antibodies  in  response  to  that  injection.  Following  this, 
there  should  be  a  more  rapid  drop  in  the  temperature  curve  when 
the  protective  substances  produced  })y  the  inoculation  are  added 
to  those  produced  by  the  infection  present.  There  will,  however, 
be  this  difference:  The  reaction  of  immunity  has  already  been 
initiated  by  the  existing  infection,  and  the  reaction  in  resjionse 
to  the  vaccination  will  come  more  quickly  than  in  a  normal  indi- 
vidual, and  the  interval  between  the  inoculation  and  its  response 
will  be  shortened.    This  point  is  shown  in  the  accompanying  charts. 

In  all,  I  have  treated  38  cases  of  typhoid  with  vaccines,  24  of 
which  I  have  previously  reported.  In  these  38  cases  there  have 
been  5  deaths  and  1  relapse,  with  an  unusual  absence  of  complica- 
tions. The  causes  of  death  were  a  femoral  phlebitis  and  its  sequelse, 
a  double  lobar  pneumonia,  a  meningococcus  septicemia,  a  ruptured 
spleen,  and  asthenia.  Ultimate  conclusions,  however,  should  be 
drawn  from  a  large  number  of  cases  rather  than  from  an  individual 
series. 

As  illustrative  of  the  changes  in  the  temperature  curve  in  vaccine- 
treated  patients  six  charts  are  shown.     These  changes  are  to  be 
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interprctt'd  in  the  lif2;lit  of  what  is  known  of  the  production  of  anti- 
bodies followint,'  inoculations  of  vaccines.  As  these  are  typhoid 
cases  of  typical  onset,  history,  and  diagnosis,  I  wish  to  call  special 
attention  to  the  changes  in  the  temperature  at  a  time  correspond- 
ing to  the  increased  i)roduction  of  antibodies  following  the  vaccine 
inoculation. 

Case  111.— Miss  T.  K.,  aged  fourteen  years.  She  was  admitted 
on  the  fourteenth  day  of  the  disea.se  with  the  Widal  positive,  and 
the  vaccine  treatment  was  instituted  at  once.  On  the  twentieth 
day  there  was  a  marked  change  in  the  temperature  curve,  which 
reached  normal  two  days  later. 
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Chart  I. — Temperature  curve  of  Case  III  showing  change  in  temperature  due  to 
vaccine  treatment. 


Case  IV. — ]\Ir.  F.  B.,  aged  sixteen  years.  The  patient  was  taken 
ill  on  Friday  with  pains  in  his  legs  and  headache.  He  was  first 
seen  on  Sunday,  with  a  temperature  of  105°  F.,  which  responded  to 
purgatives,  but  immediately  rose  again.  He  was  admitted  to  the 
hospital  on  Friday  following  his  initial  symptom,  the  board  of 
health  having  reported  a  positive  Widal  on  Thursday.  The  total 
duration  of  the  disease  was  fourteen  days,  seven  days  after  the 
initial  inoculation. 

Case  V. — Mr.  H.  L.,  aged  twenty  years,  admitted  on  the  four- 
teenth day  of  the  disease.  The  vaccine  treatment  was  instituted  on 
the  nineteenth  day.  The  temperature  showed  an  abrupt  change 
on  the  twenty-fourth  day,  coming  to  normal  on  the  twenty-ninth 
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•  lay.  till  «la\s  after  the  initial  iiiociilatioii.  'J'ht'  Wi<lal  reaction, 
whiehdid  not  heconx'  positixc  nntil  the  nineteenth  day  of  the  dis- 
ease, was  p<)siti\e  at  a  (hhition  of  I  to  ML'dO  elexen  days  after  the 
first  vaccine  injection. 
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Chart  II. — Temperature  curve  of  Case  IV  after  vaccine  treatment. 
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Chart  III. — Effect  of  vaccines  on  temperature  of  Case  V. 

Case  VII. — Mr.  J.  K.,  aged  sixteen  years.  An  apparently  average 
case  of  mild  typhf)ifl,  with  no  well-marked  henefit  from  the  vaccines. 
The  attack  ran  a  text-book  course.    The  chart  is  self-explanatory. 
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Case  IX. — Miss  M.  R.,  aged  seventeen  years.  This  patient 
was  admitted  to  the  hospital  with  a  tentative  diagnosis  of  typhoid 
fever,  on  the  fourth  day  of  ilhiess,  but  did  not  give  a  positive  Widal 
until  the  eighth  day.  Vaccine  treatment  was  then  instituted.  On 
the  twelfth  day  the  type  of  temperature  curve  changed,  the  morn- 
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Chart  IV. — Temperature  curve  of  Case  VII. 
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Ch.\rt  V. — Temperature  curve  of  Case  IX  showing  change  in  character  of  fever  on 

twelfth  day. 


ing  remissions  being  more  marked.  This  became  more  and  more 
exaggerated  until  on  the  eighteenth  day  the  evening  temperature 
was  little  above  normal  per  rectum,  and  after  that  it  remained 
normal.  The  evening  rise  in  this  case  was  so  marked  as  to  require 
cold  sponging  up  to  the  sixteenth  day,  two  daj's  before  a  normal 
curve  was  reached. 
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Case  X.— Master  A.  !{.,  aged  two  and  a  half  years,  weiglit  25 
pounds.  The  putient  was  admitted  on  the  fifth  day  of  the  disease, 
and  tlie  first  inoculation  was  on  the  seventh  day.  The  temperature 
l)ecame  normal  on  the  fifteenth  day,  eight  days  after  the  first 
inoculation.  Simultaneously  both  tympanic  membranes  ruptured 
and  discharged. 
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Chart  Xl. — Temperature  curve  of  Case  X,  which  reached  normal  on  the  fifteenth  day, 
eight  days  after  first  inoculation. 


These  charts  show  a  marked  change  in  the  temperature  curve 
at  a  time  corresponding  to  the  beginning  rapid  production  of 
opsonins  and  agglutinins  in  the  healthy  individual  following  pro- 
phylactic inoculation.  This  change  in  the  temperature  occurs  so 
freciuently  in  typhiod  cases  treated  with  vaccines  that  it  seems 
to  be  more  than  a  coincidence  and  suggests  that  the  vaccine  has 
played  a  part  in  shortening  the  course  of  the  disease.  Accompany- 
ing this  change  in  the  temperature  curve  and  slightly  antedating 
it,  there  is  an  even  more  marked  change  in  the  clinical  appearance 
of  the  patients.  They  lose  the  "typhoid  facies,"  appear  bright,  and 
take  an  interest  in  what  is  going  on  about  them.  The  appetite 
returns  sooner  than  in  patients  on  ordinary  or  routine  treatment, 
and  they  sleep  better.  There  is  also  a  less  number  of  relapses  in 
patients  receiving  vaccine  treatment,  and  complications  seem  to 
be  lessened  in  a  way  not  always  easy  of  explanation. 

In  the  illustrative  charts  shown  there  is  a  similar  response  to 
the  vaccines  in  all  cases,  early  and  late,  with  the  difference,  if  there 
is  any,  in  favor  of  the  early  cases.  This  fact  emphasizes  the  impor- 
tance of  making  every  effort  to  secure  the  earliest  possible  deter- 
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mination  of  the  infection,  so  that  treatment  may  be  instituted 
early.  Of  the  various  diagnostic  procedures  now  in  use  and  avail- 
able for  the  clinicinn,  blood  cultures  give  the  earliest  positive 
information  and   this  should   be   resorted   to  whenever  possible. 

The  contraindications  to  the  use  of  vaccines  in  typhoid  fever 
have  not  so  far  been  worked  out.  Certainly,  severe  clinical  mani- 
festations do  not  forl)id  the  use  of  this  form  of  therapy.  In  some  of 
my  cases  the  prognosis  has  been  of  the  gravest  form,  yet  the  patients 
responded  in  a  most  satisfactory  manner.  For  instance,  one  patient 
was  suffering  from  a  severe  intercurrent  nephritis,  face  edematous, 
expression  dull,  urinary  findings  bad;  yet  she  improved  rapidly  under 
vaccines  in  large  doses.  Another  patient,  a  bartender,  was  wildly 
delirious  and  constant  restraint  was  necessary.  The  temperature 
was  running  between  104°  and  105°  F.  He  was  given  a  dose  of 
500,000,000  typhoid  vaccine,  and  on  the  fifth  day  thereafter  the 
temperature  fell  to  102.4°  F.,  and  he  was  rational,  quiet,  and  appeared 
bright.  A  few  hours  later  he  died  from  internal  hemorrhage  from 
a  ruptured  spleen,  which  at  autopsy  weighed  1030  grams.  A  third 
patient  was  in  dull  delirium,  passing  urine  and  feces  involuntarily, 
temperature  around  105°  F.,  with  a  rise  of  as  much  as  one  degree 
following  cold  sponging.  He  made  a  highly  satisfactory  recovery 
after  large  doses  of  vaccine — 2,000,000,000  in  six  days'  time. 

I  have  recently  published^  a  full  discussion  of  vaccines  in  typhoid 
fever,  with  a  summary  of  reported  cases,  to  which  those  who  wish 
a  full  presentation  are  referred.  At  that  time  I  was  able  to  collect 
323  cases  of  typhoid  fever  treated  with  vaccines,  with  17  deaths,  or 
5.2  per  cent. ;  and  20  relapses,  or  6.2  per  cent.  Since  that  time 
Meakin  and  Foster,^  of  Montreal,  have  reported  a  series  of  41  cases, 
with  the  following  results  in  the  vaccine  cases,  embracing  one  service 
in  the  hospital,  as  compared  with  the  remainder  of  the  hospital: 
Deaths,  vaccine  cases,  2.4  per  cent.;  routine,  10  per  cent.  Relapses, 
vaccine  cases,  2.4  per  cent.;  routine,  13  per  cent.  Complications, 
vaccine  cases,  5  per  cent. ;  routine,  42  per  cent.  Duration  of  fever, 
vaccine  cases,  twenty-eight  days;  routine,  37;  decrease,  nine  days. 
Seventeen  cases  were  vaccinated  during  the  first  two  weeks  and  of 
those  only  three  required  a  second  inoculation.  The  average 
duration  of  fever  in  the  remaining  14  cases  were  seventeen  days. 
In  all,  26  cases  received  one  dose,  and  the  average  duration  of  fever 
after  this  inoculation  was  five  days.  Eleven  cases  received  two 
injections,  and  the  average  duration  of  fever  after  vaccine  treatment 
was  instituted,  was  twelve  days.  Only  4  of  the  41  cases  received 
more  than  two  inoculations.  These  patients  received  the  largest 
dosage  so  far  reported.    The  initial  dose  was  1,000,000,000.    Eight 

'  The  Vaccine  Treatment  of  Typhoid  Fever,  Med.  Record,  1911,  Ixxix,  1129  to  1139,  1161. 
(This  gives  a  complete  bibliography  up  to  that  date.)  Prophylactic  Inoculation  and  Vaccine 
Treatment  in  Typhoid  Fever,  Fost-Graduate,  1911,  xxvi,  718  to  740. 

*  Treatment  of  Typhoid  Fever,  Canadian  Med.  Assoc.  Jour.  (Toronto,  1911),  i,  496  to  502. 
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(lavb  laltT,  it'  required,  u  secoiid  dose  of  1, ")()(), l)()U, 000  was  ^a\i'n 
and  if  at  the  end  of  a  second  eight-day  period  the  patient  was  still 
running  a  febrile  course,  a  third  injection  of  2,000,000,000  was  given. 
The  results  were  certainly  most  satisfactory.  In  many  of  their 
cases  the  temperature  terminated  so  rapidly  as  almost  to  be  by  crisis. 
As  to  the  influence  of  vaccines  on  the  toxemia,  their  testimony  is 
equally  positive  and  in  accord  with  the  opinion  of  others.  They 
say:  "The  beneficial  influence  of  the  vaccines  on  the  toxic  symptoms 
was  almost  constant.  In  some  cases  the  toxemia  diminished  out  of 
proportion  to  the  drop  in  temperature,  but  in  the  majority  these 
two  conditions  were  parallel.  It  may  be  stated  at  this  time  that 
in  no  case  did  any  increase  in  the  toxic  sj^mptoms  appear  after 
the  administration  of  the  vaccine." 

Elliott^  treated  3  cases  of  typhoid  fever  Mith  vaccines.  No  facts 
are  given,  but  he  was  so  well  pleased  with  the  results  that  he  expects 
in  future  to  treat  all  cases  seen  early  in  this  way. 

Courmont*^  treated  39  cases  of  typhoid  fever  with  vaccines, 
using  daily  two  rectal  injections  of  100  c.c.  of  killed  bouillon 
culture.  There  were  2  deaths  in  the  treated  cases,  or  5  per 
cent.,  as  against  20  deaths  in  171  untreated  cases,  or  11.6 
per  cent.  "]\Iany  cases  were  materially  shortened,  defervescence 
occurring  prematurely  and  unexpectedly."  Eight  patients  re- 
lapsed, but  all  were  cured. 

Sadler'  used  vaccines  in  52  cases  of  enteric  fever,  giving  an 
initial  injection  of  2,000,000  (sic)  and  a  later  one  of  1,000,000  (sic). 
It  seemed  incredible  that  he  should  use  so  small  a  dosage  after 
familiarizing  himself  with  the  declaration  of  Smallmair^  that 
;)00,()00,000  is  the  minimum  efficient  dose.  There  were  9  deaths 
in  the  ')2  cases.  He  admits  that  the  death  rate  was  not  reduced, 
but  thinks  the  patients  were  otherwise  much  benefited.  He 
complains  that  the  appetite  was  stimulated  before  the  condition 
of  the  patient  justified  him  in  increasing  the  diet. 

Pollack^  used  an  autogenous  vaccine  in  a  case  of  typhoid  fever 
c()mi)licated  by  hemorrhages  before  vaccination  was  instituted. 
Improvement  began  on  the  eighth  day  after  the  first  inoculation, 
but  was  slow.  The  case  was  later  complicated  by  an  attack  of 
l)arotitis. 

Renaud'''  treated  a  variety  of  conditions  with  typhoid  vaccine. 
He  used  a  bouillon  culture  killed  by  ultraviolet  rays.  Among  his 
patients  was  one  case  of  typhoid  fever.  The  patient  made  a  rapid 
recover}'. 

'  Vaccine  Therapy  in  Typhoid,  Southern  Med.  Jour.  (Nashville),  v,  1-7,  abst.  Jour.  Anier. 
Med.  Assoc,  1911,  Ivu,  1861. 

•  Treatment  of  Typhoid  Fever  by  Rectal  Injections  of  Killed  Cultures  of  Eberth's 
Bacillus.     Paris  Letter,  Jour.  Aiuer.  Med.  Assoc.  (1912),  Iviii,  1868. 

'  Quarterly  Jour.  Med.,  1911,  v.  193-228. 

'Jour.  Royal  Army  Med.  C'orp.s,  London,  1909,  xii,  136.  •  Ibid.,  1911,  xvi,  (i53. 

>»  Presse  M6dicale,  1911,  six,  665-672. 
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O'Coniior^^  treated  a  mild  case  of  typhoid  with  vaccine.  The 
patient  made  a  speedy  recovery. 

Rosenberger^^  used  an  autogenous  vaccine  in  a  case  of  typhoid 
osteomyelitis  that  had  persisted  for  one  year.  A  cure  was  obtained 
in  six  weeks. 

Sharpless^'  treated  a  case  of  typhoid  periostitis  that  had  per- 
sisted for  six  years.     A  cure  was  effected  in  about  two  weeks. 

Leishman^'*  used  typhoid  vaccine  in  an  unspecified  number  of 
cases  of  typhoid  fever.  He  began  this  work  with  a  small  dose,  but 
cautious]}'  increased  this  until  the  initial  dose  was  50,000,000. 
He  says:  "  The  number  of  cases  so  treated  is  too  small  to  base  any 
general  conclusions  on,  but  all  who  had  to  do  with  the  patients 
thought  they  had  benefited  greatly.  The  enteric  facies  disap- 
peared, the  patients  said  they  felt  better,  and  in  two  or  three  cases 
they  even  asked  that  the  vaccine  should  be  repeated.  ...  In 
my  opinion  the  vaccine  treatment  of  enteric  fever  is  sound  practice, 
and  will  grow  in  favor  as  time  goes  on." 

In  addition  to  the  24  cases  already  reported  by  me,  I  have  treated 
14  cases,  with  2  deaths  and  no  relapse.  The  deaths  were  the  case 
of  ruptured  spleen  referred  to  above,  and  a  patient  in  whom  death 
was  due  to  asthenia.  The  dosage  I  have  been  using  in  this  series 
of  cases  was  an  initial  injection  of  500,000,000,  repeated  at  four-day 
intervals  as  long  as  required,  and  increasing  the  dose  100,000,000 
at  each  subsequent  injection.  This  gives  a  total  dose  similar  to 
the  total  dosage  of  Meakin  and  Foster,  as  I  give  half  their  dose  at 
half  the  interval.  I  believe  this  to  be  the  better  practice.  I  have 
continued  using  a  stock  vaccine,  as  it  causes  less  local  reaction  and 
is  less  toxic  than  an  autogenous  vaccine.  It  is  as  efficient  a  producer 
of  bactericidal  substances  (opsonins  and  bacteriolysins)  as  the  more 
recently  isolated  strains,  and  has  fewer  undersirable  side  actions. 

The  vaccines  are  given  in  the  same  way  as  any  hypodermic  medi- 
cation, and  the  injections  are  made  just  under  the  skin  over  the 
insertion  of  the  deltoid  or  over  the  tensor  vaginae  femoris.  Any 
spot  may  be  selected  that  is  rich  in  connective  tissue  and  not 
called  into  too  active  motion.  The  local  reaction  is  essentially 
the  same  in  prophylactic  vaccination  and  therapeutic  inoculation, 
and  consists  of  redness,  swelling,  and  a  braAvny  induration  and  is 
painful  on  pressure.  This  passes  away  in  about  twenty-four  hours 
and  the  tissues  rapidly  return  to  normal.  I  am  accustomed  to  warn 
patients  that  the  arm  is  going  to  be  very  sore,  an  indication  that 
the  medicine  is  beginning  to  take  effect.  In  the  therapeutic  use  of 
typhoid  vaccine  the  systemic  reaction  can  be  ignored.  In  very  few 
of  the  patients  I  have  treated  has  there  been  a  rise  of  temperature 

«  Kentucky  Med.  Jour.,  1911,  ix,  978-980.         "  New  York  Med.  Jour.,  1911,  xciii,  927. 
"  Jour.  Amer.  Med.  Assoc,  1912,  Iviii,  1114. 

"  Glasgow  Med.  Jour.  (Glasgow,  1912),  Ixxvii,  401-410,  abs.  Jour.  Amer.  Med.  Assoc, 
(1912),  lis,  311. 
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frankly  line  to  tlie  vaccine,  and  in  none  lias  there  been  an  aggrava- 
tion of  the  clinical  picture. 
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Death  from  ruptured  spleen. 
Post-Graduate  Hospital.  Service 
of  Dr.  Edward  Quintard. 

Uneventful  course.  Cure.  Post- 
Graduate  Hospital.  Service  of 
Dr.  Edward  Quintard. 


Uneventful  course.  Cure.  Post- 
Graduate   Hospital.      Service   of 

Dr.  Edward  Quintard. 

Uneventful  course.  Cure.  Post- 
Graduate  Hospital.  Private  pa- 
tient of  Dr.  John  Welzmiller. 

Uneventful  course.  Cure.  Post- 
Graduate  Hospital.  Service  of 
Dr.  Edward  Quintard. 

Uneventful  course.  Cure.  Post- 
Graduate  Hospital.  Service  of 
Dr.  Edward  Quintard. 

Uneventful  course.  Cure.  Post- 
Graduate  Hospital.  Service  of 
Dr.  Edward  Quintard. 

Uneventful  course.  Cure.  Post- 
Graduate  Hospital.  Service  of 
Dr.  Edward  Quintard. 

Uneventful  course.  Cure.  Post- 
Graduate  Hospital.  Service  of 
Dr.  Edward  Quintard. 

Cure.  Both     tympanic     mem- 

branes  ruptured   on   last   febrile 

day.        Post-Graduate    Hospital. 

Service  of  Dr.  Chapin. 

Cure.  Ischiorectal  abscess  opened 
on  last  febrile  day.  J.  Hood 
Wright  Hospital.  Service  of  Dr. 
Frank  H.  Daniels. 

Uneventful  course.  Cure.  French 
Hospital.  Private  patient.  Dr. 
John  Welzmiller. 

Death  due  to  asthenia.  J.  Hood 
Wright  Hospital.  Service  of  Dr. 
H.  B.  Hanson. 

Uneventful  course.  Cure.  J.  Hood 
Wright  Hospital.  Service  of  Dr. 
H.  B.  Hanson. 


There  have  then  been  reported  so  far  a  total  of  475  cases  of  typhoid 
treated  with  vaccines.  In  this  number  of  cases  there  have  been 
31  deaths,  or  6.5  per  cent.,  and  31  relapses,  or  6.5  per  cent. 
Omitting  the  52  cases  reported  by  Sadler,  with  his  absurdly 
small  dosage,  we  have  423  cases  so  far  reported,  with  23 
deaths,  or  5.4  per  cent.,  and  31  relapses,  6.5  per  cent.  These 
cases  come  from  widely  separated  sources,  treated  with  a  great 
diversity  of  dosage  x)f  vaccine,  and  with  an  equal  variety  of  routine 
treatment,  covering  a  period  of  three  years.    This  number  of  cases, 
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with  a  death  rate  of  5.4  per  cent.,  when  contrasted  with  the  usual 
death-rate  in  typhoid  fever  of  well  above  10  per  cent.,  seems  to 
offer  a  hope  of  a  great  reduction  in  the  mortality  when  the  vaccine 
treatment  shall  be  more  generally  used  and  used  earlier  in  the  course 
of  the  disease.  Especially  do  I  wish  to  contrast  this  death  rate  of 
5.4  per  cent,  in  vaccine  cases  with  the  <lcath  rate  of  IG  per  cent,  in 
the  Bellevue  and  allied  hospitals  in  the  years  1908,  1909,  1910,  and 
1911,  quoted  by  Dr.  Coleman. ^^  Such  a  contrast  must  cause  the 
most  j)rejudiced  to  pause  and  consider.  Any  method  of  treatment 
that  can  show  so  low  a  percentage  of  deaths  for  423  cases,  be  it 
coincidence  or  scientific  achievement,  is  worthy  a  further  trial. 

Conclusions.    1.  Vaccine  treatment  in  typhoid  fever  will  reduce 
the  percentage  of  deaths  and  lessen  the  number  of  relapses. 

2.  Complications  are  less  frequent  in  vaccine-treated  cases,  and 
the  original  attack  seems  to  be  shortened  in  some  of  the  cases. 

3.  To  give  the  best  possible  results,  vaccine  treatment  should  be* 
instituted  as  early  as  it  is  possible  to  make  a  diagnosis,  before  the 
patient  is  exhausted  and  complications  intervene. 


STENOSIS  OF  THE  DUODENUM;  A  STATISTICAL  STUDY 
WITH  THE  REPORT  OF  A  NEW  CASE.^ 

By  James  M.  Anders,  M.D.,  LL.D. 

PROFESSOR   OF   MEDICINE  AND  CLINICAL  MEDICINE  IN  THE   MEDICO-CHIRURGICAL  COLLEGE 

PHILADELPHIA. 

Congenital  stenosis  of  the  duodenum,  which  will  be  omitted 
from  consideration  in  the  present  discussion,  is  properly  classed 
among  the  rare  intestinal  conditions.  On  the  other  hand,  the 
acquired  form  occurs  less  infrequently  than  has  been  supposed  by 
internists  in  the  past,  and  it  invariably  develops  secondarily  upon 
morbid  processes  either  in  the  duodenum  or  adjacent  organs. 

]More  or  less  extensive  studies  of  the  subject  from  various  view- 
points have  been  made  by  Leichtenstern,-  Perry  and  Shaw,^  Wilms,* 
Boas,^  Laft'er^  and  others,  but  the  clinical  characteristics  of  duodenal 
stenosis  have  received  less  study  than  their  importance  warrants. 
A  careful  consideration  of  the  subject  has  revealed  a  somewhat 
close  and  interesting  relationship  between  this  condition  and  such 
common  causative  affections,  as  duodenal  ulcer  and  carcinoma, 
and  disease  of  the  head  of  the  pancreas,  as  well  as  other  adjacent 
structures. 

15  Jour.  Amer.  Med.  Assoc,  1912,  lix,  363. 

1  Read  at  a  meeting  of  the  Association  of  Ameiican  Physicians,  May  15,  1912 
-  v.  Zieiussen's  Handb.  der  spez.  Path.  u.  Ther.,  2  Aufl.,  Band  vii,  2,  411. 
3  Guy's  Hospital  Reports,  1893,  1,  171. 
*  Bruns'  Beit.  z.  klin.  Chir.,  Tubin.,  1S97,  xviii,  olO. 
'  Diseases  of  the  Intestines,  1901,  346. 
6  Ann.  Surg.,  Philadelphia,  1908,  xlvii,  1,  390.  and  o32. 
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Aitlioii^'li  miiiuToiis  cxainpk's  of  stenosis  of  the  <lu()(k'iiiiin  will 
l)t>  presented  hereafter,  as  the  result  of  a  statistical  investigation.  I 
venture  t(t  i)laee  the  following;  new  ease  on  reeonl,  since  it  enii)races 
certain  details  of  interest  and  diaj^nostic  value: 

Mrs.  S.  IJ..  ajjed  fifty-six  years,  was  admitted  to  the  Medico- 
('hirurfjical  Hospital  on  Januray  o,  1912,  complaininfj  of  pain  in 
rii^ht  hypochondriuni  and  vomiting.  Family  history  negative, 
e.\cei)ting  death  of  father  from  rheumatism.  The  patient  had  been 
in  good  health  prior  to  four  years  ago,  hut  since  then  has  had  several 
attacks  of  illness,  which  were  diagnosticated  acute  gastritis.  Habits 
were  good,  although  she  had  used  tea  freely. 

On  December  21,  1911,  following  severe  headache  and  a  feeling 
of  weakness,  j)atient  was  seized  with  se\ere  pain  in  right  hypo- 
chondriuni, which  lasted  about  three  minutes.  This  pain  was  not 
referred,  but  recurred  three  or  four  times  daily,  apparently  without 
relation  to  the  time  of  the  ingestion  of  food,  until  date  of  admission 
to  the  hospital,  and  was  somewhat  relieved  by  Aomiting.  Follow- 
ing the  first  atack  of  pain,  jaundice  was  noticed.  After  coming  to 
the  hospital,  her  condition  showed  marked  improvement  for  a 
time;  the  attacks  of  pain  and  vomiting  ceased,  and  the  jaundice 
diminished  considerably.  There  was  some  tenderness  in  the  right 
hypochondrium  and  a  small  mass  was  palpable,  which  did  not  move 
with  resjjiration.  An  x-Tay  examination  did  not  reveal  gallstones, 
but  showed  the  pylorus  to  be  in  relation  with  the  gall-bladder  region, 
suggesting  adhesions. 

An  examination  of  the  urine  revealed  a  trace  of  al})umin,  a  small 
amount  of  bile,  a  trace  of  indican,  and  a  few  narrow  hyaline  casts. 
C/ammidge  reaction  negative.  A  blood  count  on  Januray  6,  1912, 
showed:  Erythrocytes,  3,860,000;  hemoglobin,  80  per  cent.;  and 
leukocytes,  11,600.  Repeated  examinations  of  the  feces  gave 
negative  results. 

On  January  17,  1912,  an  examination  of  the  gastric  contents 
extracted  one  hour  after  a  test  breakfast,  gave  the  following  results: 
Reaction,  acid;  total  acidity,  60;  free  HCl,  0.1  per  cent.;  lactic 
acid,  negative;  pepsin,  present;  starch  digestion,  stage  of  erythro- 
dextrin;  occult  blood,  negative;  bile,  negative;  mucus,  a  small 
amount. 

Fp  to  this  time,  the  patient's  condition  had  been  improving,  but 
now  vomiting  recurred.  There  was  no  recurrence  of  the  pain  over 
the  gall-bladder  region,  but  the  patient  vomited  frequently  large 
quantities  of  bile-stained  fluid.  On  January  23,  there  occurred 
a  severe  chill,  and  the  pulse  became  more  rapid  and  feeble.  The 
temperature  pursued  a  very  irregular  course,  varying  from  a  sub- 
normal level  to  101 1°  F.  An  examination  of  the  blood  at  this 
time,  showed  a  leukocytosis  of  2"),2()();  the  difl'erential  leukocyte 
count  resulted  as  follows:  Polymorphonuclear  cells,  81  per  cent.; 
small  lymj)hocytes,  7  per  cent.;  large  lymphocytes,  11  per  cent.; 
and  eosinophiles,  1  per  cent. 
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On  January  20,  Dr.  Ernest  Laplace  operated  and  found  the  duo- 
denum markedly  adherent  to  the  under  surface  of  the  liver,  and 
kinked  at  the  site  of  adhesions.  Situated  between  the  duodenum 
and  the  liver  was  the  much  shriveled  cjall-bladder.  It  was  necessary 
to  tear  away  liver  tissue  in  breaking  up  the  adhesions,  leaving  an 
excavation  in  the  liver,  considerable  hemorrhage  resulting.  The 
gall-bladder  could  not  be  liberated  from  the  duodenum,  and  owing 
to  the  patient's  weakened  condition,  it  was  deemed  advisable  to 
desist  before  the  operation  was  completed.  The  patient  died  three 
days  later,  and  necrospy  was  refused.  The  stenosis  of  the  duo- 
denum in  this  case  was  due  partly  to  the  constricting  cicatrix  of 
an  old  ulcer  and  partly  to  the  kinking  occasioned  by  the  adhesions. 
Among  other  points  of  interest  presented  by  this  case  are  com- 
pression of  the  gall-bladder  and  common  duct,  apparently  due  to 
the  adhesions,  either  old  or  recent,  accompanied  by  jaundice,  and 
indications  of  a  secondary  acute  inflammatory  process  obviously 
occasioned  by  perforation  of  the  duodenum  at  the  site  of  an  ulcer. 

The  futher  discussion  of  the  subject  of  duodenal  stenosis  will 
be  considered  here  in  three  aspects:  (1)  The  incidence  of  the  condi- 
tion, including  a  collective  investigation  into  the  cases  recorded  in 
medical  literature;  (2)  the  etiologic  and  pathologic  causes,  and  (3) 
the  diagnosis. 


1.    THE    INCIDENCE    OF   THE    CONDITION,    INCLUDING   A   COLLECTIVE 

INVESTIGATION   INTO   THE    CASES   RECORDED   IN 

MEDICAL   LITERATURE. 

In  1898,  Albu  was  able  to  collect  only  43  cases  from  the  liter- 
ature, while  Moynihan  (1912)  reports  56  cases  from  his  own  per- 
sonal experience.  I  can  report  a  totality  of  262  collected  cases. 
Albu's  43  cases,  referred  to  above,  were  not  added  to  those  found 
in  the  literature  in  the  present  investigations,  for  the  reason  that 
this  author's  original  paper  could  not  be  found.  It  should  be  stated, 
however,  that  71  instances  embraced  in  my  statistics  were  recorded 
prior  to  the  publication  of  Albu's  article,  and  it  is  quite  probable 
that  these  include  many  or  all  of  his  collection. 

No  cases  of  duodenal  disease,  which  were  foiuid  recorded  in  the 
literature,  in  which  any  doubt  of  actual  stenosis  existed,  and  of 
which  there  were  many,  are  embraced  in  my  series.  In  determin- 
ing the  existence  of  duodenal  stenosis,  I  have  been  guided  by  either 
postmortem  evidence  or  that  revealed  by  operation,  with  a  single 
exception,  in  which  the  notes  left  no  room  for  doubt  as  to  the  diag- 
nosis. The  accompanying  table  (Table  1),  which  is  largely  self- 
explanatory,  sets  forth  the  names  of  the  reporters  and  the  references, 
the  pathologic  causes,  Avhether  the  latter  are  intra-  or  extraduodenal, 
and  also  whether  benign  or  malignant.  Again  the  presence  or 
absence  of  kinking  is  noted,  and  other  points  of  unusual  interest 
will  be  found  in  a  separate  column. 
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Table  I. 


Reporter. 

A.  de  Haen 
Fullet 

Mondiere 

lluldcher 

Tanner 

Tcisser 

Choniel 

Arrachard 

Haley 

Markoe 

Reynolds 

Descroizille 

Salomon 

Dickinson 

Rosenbach 

Cahn 

Gerhardi 
Riegel 

Hagenbuch 

Hagenbuch 

Mason 

Whittier 

Reiche 

Reiche 

Ilochhaua 


Ref«»renp<». 


Rationcs  lucdeniii,  1703, 

vi,  19 
J.    Univ.    et    Hebd.    de 

ined.  et  de  Chir.  Prat. 

Par.,  ISaa,  xiii,  33 
Archives    gcnerales    de 

Paris,  1830,  2,  xii,  134 


Ilannovcrsche  Ann.  f. 
d.  gessamte  Hoilkunde 
1840,  Rand  v,  350 

Prov.  Med.  Jour.,  1842 

Jour,  de  Lyon,  Nov.  11, 

1847 
Gaz.    des    H6p..    1852, 

XXV,  37 
Gaz.    des    Hop.,    1860, 

98 
Pacific  Med.  and  Surg. 

Jour.,   San   Francisco, 

1873,  4,  vii,  130 

Tr.  N.  Y.  Path.  Soc, 
1876,  i.  265 

Tr.   N.  Y.  Path.   Soc, 

1876,  i.  266 
France  Med.,  1876 

Charite  Annalen  Jahr- 
gang,  1877,  iv,  144 


New  York  Med.  Jour., 
1879,  XXX,  149 


V'erhandiungen        der 

Deut.     GcsclLschr.     f. 

Chir.,    xi.      Congress, 

188*^    135 
Berl."klin.  Woch.,  1886, 

No.  22 


Virchow's  Archives, 
1886,  Band  cvi,  303 

Zeitschr.  f.  klin.  Med., 
1886,  xi,  187 

Deutsch.  Zeitschr.  f. 
Chir.,  1887,  Band 
xxvii,  I  u.  2,  110 

Deutsch.  Zeitschr.  f. 
Chir.,  1887.  Band 
xxvii,  I  u.  2,  110 

Boston  City  Hospital 
Records,  B.  C.  H.  (un- 
published), cclxiii,  26, 
cclv,  154 

Boston  Med.  and  Surg. 
Jour.,  1889,  cxxi,  377 


Jahrbuch  d.  Hamburger 
Btaotskraiiken  anstal- 
ten,  1890,  ii,  ISO,  Case 
I 

Jahrbuch  d.  Hamburger 
staotskranken  anstal- 
ten,  1890,  ii,  180,  Case 
II 

Berl.  klin.  Woch..  1891, 
17,  409,  Case  I 


^Ji'^    Cause  of  stenosis, 
oases. 


Remarks. 


Compression  by 
head  of  pancreas 

Carcinoma  of  duo- 
denum 

Carcinoma  of  pan- 
creas 


Carcinoma  of  head 
of  pancreas 

Carcinoma  of  head 
of  pancreas 

Carcinoma  of  head 
of  pancreas 

Carcinoma  of  duo- 
denum 

Carcinoma  of  duo- 
denum 

Carcinoma  of  duo- 
denum 


Carcinoma  of  duo- 
denum 

Carcinoma  of  duo- 
denum 

Carcinoma  of  duo- 
denum 

Carcinoma  of  head 
of  pancreas 


Carcinoma  of  duo- 
denum 


Gangrene   of   pan- 
creas 


Sarcoma  of  lymph 
glands 


Carcinoma  of  head 

of  pancreas. 
Gallstone 


Cyst  of  pancreas 


Hematoma  of  pan- 
creas 

Carcinoma  of  duo- 
denum 


Carcinoma  of  duo- 
denum 


Peritoneal       adhe- 
sions 


Carcinoma  of  duo- 
denum 


Nature  of  pancreatic  disease 
not  mentioned. 

Stomach  enormously  dis- 
tended; perforation  just 
below  papilla. 

One  case  showed  almost 
complete  obstruction. 
Pancreas  three  times 
natural  size  in  Case  2. 

Complete  for  distance  of 
three  inches,  not  admit- 
ting goose  quill. 

Lumen  size  of  goose  quill. 

Obstruction  complete. 

Stenosis     admitting     little 

finger. 
Stenosis  almost  complete. 

Stomach  greatly  distended; 

growth     involving     entire 

duodenum  between  pylorus 

and  papilla. 
Carcinoma  six  inches  below 

pylorus,  stercoraceous 

vomiting 
Stomach   dilated;   vomited 

large  quantities. 
Stenosis  complete. 

Compressed  ductus  chole- 
dochus;  extended  into  and 
caused  ulceration  of  duo- 
denum. 

Extending  from  pylorus  to 
jejunum  and  reducing 
duodenum  to  size  of 
goose  quill. 

Supra-papillary  compres- 
sion by  peri-pancreatic 
abscess. 

Enlargement  of  retro-peri- 
toneal lymph  glands  com- 
pressing descending  por- 
tion. 


Gallstone  at  mouth  of 
common  duct,  permitting 
bilious  reflux  into  stomach. 


Opposite  papilla;  upper 
two  inches  duodenum  di- 
lated twice  usual  size. 

In  one  case  growth  acted 
as  valve,  permitting  re- 
gurgitation of  intestinal 
contents. 

Infra-papillary,  admitting 
little  finger. 


Pressure 
stone 


of    gall- 


Infra-papillary. 


Stenosis  just  below  pylorus; 
perforation  of  gall-bladder 
and  pressure  due  to  stone; 
stomach  dilated. 
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Table  I — {Continued). 


Reporter. 
Hochhaus 


Perry  and 

Shaw 
Perry  and 

Shaw 
Perry  and 

Shaw 
Perry  and 

Shaw 
Perry  and 

Shaw 
Perry  and 

Shaw 
Perry  and 

Shaw 

Perry  and 
Shaw 

Perry  and 
Shaw 

Perry  and 
Shaw 

Lange 

Fenwick 
Herhold 


Itoference. 


Berl.  klin.  Woch.,  1891. 
17,  409,  Case  II [ 


Guy's 

1893, 
Guy's 

1893, 
Guy's 

1893, 
Guy's 

1893, 
Guy's 

1893, 
Guy's 

1893, 
Guy's 

1893, 


Hospital 

1,  171 
Hospital 

1,  171 
Hospital 

1,  171 
Hospital 

1.  171 
Hospital 

1,  171 
Hospital 

1,  171 
Hospital 

1.  171 


Reports, 
Reports, 
Reports, 
Reports, 
Reports, 
Reports, 
Reports, 


Pye-Smith 

Tr.  of  Path.  Soc,  Lon- 

don, 1894,  xlv,  63 

Schule 

Berl.  khn.  Woch.,  1894, 

No.  45 

Pic 

Rev.    d.    Med.,    Paris, 

1894,  1081;  and  1895, 

5b.     Obs.,  viii 

Mikulicz 

Arch.  f.  klin.  Chir.,  1895, 

Band  li 

Herz 

Deutsch.   med.   Woch., 

1896,     No.     23,     362, 

Case  I 

Herz 

Deutsch.   med.   Woch., 

li°lvo  ,    Cause  of  stenosis, 
cases. ' 


1        Kinking  due  to  ad- 
hesions 


Remarks. 


Guy's  Hospital  Reports, 

1893,  1,  171 
Guv's  Hospital  Reports, 

1893,  1,  171 
Guy's  Hospital  Reports, 

1893,  1,  171 
Ann.  Surg.,  Phila.,  1893, 

588 
Cancer  and  other  tumors 

of  Stomach,  1893,  291 
Charite  Ann.,  1894,  xix 


1896,     No.     23,     362, 
Case  II 


Herz  Deutsch.   med.   Woch., 

1896,  No.  24,  379,  Case 
III 


Herz  '  Deutsch.    med.    Woch., 

1896,  No.  24,  379,  Case 

IV 
Wilms  Bruns  Beit.  z.  klin.  Chir., 

Tubin,  1897,  xviii,  510 
Rewidzoff  Arch.  f.  Verdanungskr., 

Berl.,  1898,  iv,  369 
Wegele  Miinch.    med.    Woch., 

1898,  No.  16 
Aaron  Phila.  Med.  Jour.,  Feb. 

4,  1899,  280 
Fenwick  Ulcer  of  Stomach  and 

Duodenum,  1900,  45 
Siegel  Mitt.    a.   d.    Grenz.   d. 

med.    w.    chir.,    1901, 

viii,  216 
Boas  Diseases  of   Intestines, 

1901,  303 
Boas  Diseases  of   Intestines, 

1901.  346 


Duodenal  ulcer 

Carcinoma  of  duo- 
denum 

P(;ritoneal  adhe- 
sions 

Carcinoma  of  pan- 
creas 

Carcinoma  of  liver 

Adhesions     about 

gall-h)ladder 
Morbid  growths 


1  Blood  clot 

1  Aneurysm 

1  Kinking 

1  Duodenal  ulcer 

2  Carcinoma  of  duo- 

denum 

1  Peritoneal  adhe- 
sions 

1  Carcinoma  of  duo- 
denum 

1       Gallstone 

1  Carcinoma  of  duo- 

denum 

2  Obstructionbygall- 

stones 

1  Peritoneal  band 
(tuberculous) 

1  Cyst  of  head  of 
pancreas 


Gallstone 


Carcinoma  of  duo- 
denum 

1        Carcinoma   of    tail 

of  pancreas 
1        Duodenal  ulcer 

1        Obstructionbygall- 
stones 

1  Carcinoma  of  duo- 
denum 

2  Duodenal  ulcer 

2        Carcinoma  of  pan- 
creas 

1  Carcinoma  of  duo- 
denum 

2  Impacted  gall- 
stones 


Partial  stenosis  of  pylorus; 
another  stenosis  at  lower 
end  of  duodenum;  no 
tumor  nor  thickening  of 
duodenum. 


At  least,  two  of  these 
growths  were  of  lymphatic 
origin. 


"Growth"  produced  nar- 
rowing. 

Stones  in  diverticuli  of 
cystic  duct,  which  crossed 
and  compressed  duode- 
num. 

Stenosis  complete;  tuber- 
culosis of  peritoneum. 

Infra-papillary  stenosis; 
stomach  not  dilated;  epi- 
gastric distention  and 
pain,  both  relieved  by 
vomiting  of  green  material 

At  first,  symptoms  of  supra- 
papillary  stenosis,  later 
those  of  infra-papillarj', 
supposedly  due  to  change 
of  position  of  stone. 

Infra-papillary  stenosis; 
tumor  small,  constricting 
duodenum. 

Caused  infra-papillary  ste- 
nosis. 


Supra-papillary,    encircling 
duodenum. 


Infra-papillary. 

Supra-papillary. 

Stones  protruded  from  open- 
ing of  common  bile  duct. 
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Taulk  1 — {Continued). 


Reference. 


_1°' „     Cause  of  stenosis. 


Remarks. 


Moa:)  Di.seases  of   Intestines, 

1901.  350 

I  'rhsiicr  Tr.  .\mer.  Surg.  Assoc, 

1905.  xxiii,  314 


Delore  Lvon    Med..    1905,    cv,        1 

446 
Eve  Brit.  Med.  Jour.,  Lond.,        1 

1905,  ii,  117 

DaWs  Tr.  Chicago  Path.  Soc  ,        1 

1905,  vi,  345 


.Mackenzie         Jour.Anier.Med..'\ssoc., 
Aug.  4,  1906,  341 


ICckersdorff        Miinch.     med.     Woch., 
Oct.  30,  1906 

I  irav  Scot.    Med.    and    Surg. 

Jour.,  1907,  XX,  35 


Bernheiin  Amer.  Med.,  April,  1907, 

234 
Leo  Deutsche,  med.  Woch., 

1907,  xxxiii,  1279 


Bidwell  The     Hospital,     Lond.,        1 

1907,  xlii.  547 
Laffer  Ann.  Surg.,  Phila.,  1908,     27 

xlvii,  I,  390  and  537 


Codman  Boston  Med.  and  Surg. 

Jour.,  1908,  clviii 
Deve  and  Med.  Mod.,  Paris,  1908, 

Beaurain        xix,  314 
Mitchell  Tr.    Roy.   Ac.   Med.   of 

Ireland,  1908,  xxvi.  70 


Duodenal  ulcer 


Sphineteric  action 
of  hypertrophicd 
muscle 


Duodenal  ulcer 
Duodenal  ulcer 


Duodenal  ulcer, 
probably      tuber- 
culous 

Duodenal  ulcer 


Duodenal  ulcer 
Duodenal  ulcer 


Duodenal  ulcer 
Not  determined 


Duodenal  ulcer 

Compression        by 
root  of  mesentery 


Compression  by 
root  of  mesentery 

Compression  by 
root  of  mesentery 

Duodenal  ulcer 


Descending  portion  of  duo- 
denum; first  portion  much 
dilated. 

Infra-papillary;  duodenum 
dilated;  attributed  to  over- 
action  of  muscle,  which 
normally  retains  chyme 
until  mixed. 

Gastric  dilatation. 

Stricture  admitting  tip  of 
index  finger  one  and  one- 
half  inches  below  pylorus. 

Admitting  tip  of  little 
finger;  stomach  dilated; 
tuberculosis  of  spleen  and 
epididymis. 

Advocates  plastic  opera- 
tion on  duodenum  in  case 
of  "hour-glass  contrac- 
tion." 

Near  pylorus  and  mistaken 
clinically  for  pyloric  sten- 
osis. 

Mentions  stenosis  as  urgent 
indication  for  operation; 
stenosis  may  be  marked; 
probe  passed  with  diffi- 
culty. 

No    operation   or   autopsy. 

Located  below  papilla;  re- 
gurgitation of  bile  and 
and  pancreatic  juice  into 
dilated  stomach. 

Dilatation  of  stomach. 

Found  in  120  autopsies  of 
217  cases  of  acute  dilata- 
tion of  stomach  from 
literature. 

Causing  chronic  dilatation 
of  stomach 


Stomach  dilated. 


Berard 

Lyon  Med.,  1909,  cxiii, 
283 

1 

Duodenal  ulcer 

Sourdel 

Bull,  et  mem.  de  la  Soc. 

1 

Peritoneal    adhe- 

Compression by  peritoneal 

de  Anat.  de  Par.,  1910, 

sions 

adhesions      and      infected 

Ixxxv,  230 

lymphatic  glands. 

.\badie 

Arch.  Provin.  de  Chir., 
1910.  xix,  287 

1 

Ovarian  cyst 

•''umston 

Internat.     Clin.,     1911, 
vol.  i.  21st  ser.,  139 

1 

Adhesions 

'     llOtlfV 

.\mer.  Jour.    Med.    Sci., 
Mar.,  1911,  328 

1 

Duodenal  ulcer 

Frequent  vomiting. 

Joliiisoii 

Ann.  Surg.,  1911,  ii,  197 

1 

Band  of  adhesions 

Operated  three  months 
previously  for  jaundice; 
repeated  attacks  of  pain, 
vomiting,  and  fever. 

Hurke 

Surg., Gyn.,  and  Obstet., 
October,  1911 

1 

Duodenal  ulcer 

Two  marked  constriction.s 
due  to  multiple  ulcers; 
and  causing  hour-glass 
duodenum. 

.M.iyo,  \V.  J. 

Ann.     Surg.,     1911-12, 
313,  and  personal  com- 
munication 

55 

Duodenal  ulcer 

Occurred  in  553  cases  of 
duodenal  ulcer. 

Ua.s8ler  and 

Amer.  Jour,  of  Gastro- 

1 

Carcinoma  of  duo- 

Duodenum   thickened   and 

Grant 

enterology,     Phila., 
April.  1912,  15 

denum 

contracted  throughout; 
pancreas  enlarged,  hard 
and  nodular. 

-Moynihan 

"Duodenal  Ulcer,"  1912 

56 

Duodenal  ulcer 

Found  at  operation  on  287 
cases  of  duodenal  ulcer. 

.Anders 

Amer.   Jour.    Med.  Sci., 
September,  1912,  360. 

1 

KinkiAg 

Kinking  due  to  adhesions 
to  liver,  resulting  from 
duodenal  ulcer. 
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2.   THE   ETIOLOGIC  AND   PATHOLOGIC   CAUSES. 

The  relative  frequency  with  which  stenosis  of  the  duodenum 
is  occasioned  by  one  or  other  of  the  primary  etiologic  conditions,  is 
clearly  indicated  by  the  subjoined  Table  II,  since  it  is  believed  that 
my  figures  furnish  a  trustworthy  basis.  It  is  worthy  of  note  that  by 
far  the  greater  number — 215  out  of  a  total  of  262  cases — are  due  to 
benign  conditions,  hence  are  in  most  cases,  at  least,  amenable  to 
timely  surgical  treatment.  It  is  a  matter  of  considerable  interest 
that  185  or  70.88  per  cent,  of  the  cases  were  intra-duodenal  in 
origin,  and  only  76  or  29.12  per  cent,  extra-duodenal.  Cumston^ 
found  that  compression  outside  the  duodenum  was  by  far  the  most 
frequent  etiologic  factor,  but  according  to  my  own  researches,  this 
is  true  only  after  the  exclusion  of  duodenal  ulcer.  Among  the 
extra-duodenal  conditions,  which  operated  to  produce  stenosis 
were,  diseases  of  the  pancreas,  compression  by  the  root  of  the 
messentery,  adhesions,  morbid  growths,  kinking,  gallstones,  and 
of  many  others  a  single  instance.  The  principal  intra-duodenal 
causes  were  ulcer  of  the  duodenum,  carcinoma  of  the  duodenum, 
sphincteric  action  of  the  muscular  layer  and  gallstones. 

Table  II. 

Causes  of  stenosis.  Cases.       Percentage. 

Ulcer  of  duodenum 140  53.44 

Compression  by  root  of  mesentery 29  11.07 

Carcinoma  of  duodenum 23  8.78 

Carcinoma  of  pancreas 16  6.11 

Sphincteric  action  of  muscular  layer  of  duodenum        ...  15  5.73 

Adhesions 12  4.58 

Gallstones *  .      .      .  9  3.44 

Growths 4  1 .  53 

Kinking 3  1 .  14 

Cysts  of  pancreas 2  0.76 

Diseased  head  of  pancreas  (nature  not  mentioned)       ...  1  0.38 

Hematoma  of  pancreas 1  0.38 

Gangrene  of  pancreas 1  0.38 

Ovarian  cyst 1  0.38 

Carcinoma  of  liver 1  0 .  38 

Sarcoma  of  lymph  gland 1  0.38 

Blood  clot 1  0.38 

Aneurysm 1  0.38 

Not  determined 1  0.38 

Total 262 

As  stated  above,  gallstones  may  also  operate  by  compressing  the 
duodenum  from  without,  e.  g.,  when  they  occupy  a  di\erticulum  in 
the  cystic  duct.  As  a  glance  at  Table  I  will  show,  stenosis  due 
to  kinking  is  rare,  the  numerical  proportion  being  3  to  262  cases. 
It  is  to  be  recollected,  however,  that  in  cases  that  come  to  necropsy 
without  previous  operation,  kinking  may  not  be  recognizable,  so 
that  the  condition  may  be  more  common  than  is  indicated  by  these 
figures. 

'  International  Clinics,  i,  21st  Series,  139. 
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3.   THE   DIA(;.\()SIS 

111  ]s7\\,  lA'ie-litcnsterii''  first  called  attention  to  certain  synij)- 
toins,  most  of  wliicii  are  still  recognized  as  heinir  of  major  diagnostic 
importance  in  stenosis  below  the  ampulla  of  Vater,  namely,  the 
al)sence  of  meteorism,  the  presence  of  biliary,  but  never  fecal 
vomiting,  the  disappearance  of  the  meteorism  in  the  epigastrium 
after  vomiting,  and  early  anuria. 

The  cases  are,  for  convenience  of  clinical  study,  divisil^le  into 
four  groups: 

1.  Those  due  principally  to  kinking  of  the  gut.  The  diagnosis  of 
duodenal  obstruction  due  to  kinking  is  always  difficult,  and  in 
most  cases  quite  impossible.  The  condition  may  l)e  attended  with 
colicky  pains  in  the  epigastrium,  which  often  recur  regularly  from 
three  to  five  hours  after  meals.  A  duodenal  kink  is,  as  was  true  of 
luy  ca.se,  occasioned  usually  by  adhesions,  which  have  been  pro- 
duced by  an  ulcer  and  other  lesions.  If  the  kink  he  located  above 
the  ampulla  of  \'ater,  it  excites  symptoms  practically  identical 
with  those  of  pyloric  stenosis,  with  this  difference,  however,  that 
the  former  develop  acutely,  as  a  rule. 

On  the  other  hand,  when  the  topographic  position  of  the  kinking 
is  below  the  amj)ulla  of  \'ater,  as  was  true  of  my  case,  a  prominent 
feature  is  oft-repeated  vomiting  of  biliary  secretion.  In  respect  of 
its  clinical  indications,  the  condition  also  bears  a  close  resemblance 
to  cholecystitis,  and  acute  stenosis  of  the  same  portion  of  the  organ 
of  intra-  or  extra-duodenal  origin,  for  example,  compression  of  the 
root  of  the  mesentery  as  the  result  of  ptosis  of  the  intestines. 

In  cases  due  to  kinking,  as  in  the  case  I  herewith  report,  the 
vomiting  may  develop  suddenly,  be  oft-repeated,  causing  shock,  and 
lead  to  exhaustion  of  the  system.  This  symptom  is  less  menacing 
to  life  in  the  commoner  tyj)es  of  stricture  of  organic  origin,  since 
these  induce  a  more  gradual  narrowing  of  the  duodenal  lumen  than 
kinking.  The  painful  paroxysms  referable  to  the  right  epigastric 
region  are  also  more  severe  and  more  frequent  in  acute  stenosis 
than  in  more  slowly  developing  types  of  the  condition. 

The  points  of  difference  here  referred  to  (severe  pains,  more 
frequent  vomiting,  shock)  may  serve  to  separate  the  acute  condi- 
tion due  to  kinking  and  other  causes,  from  the  chronic  varieties 
of  stenosis,  at  least.  The  early  recognition  of  the  nature  and 
significance  of  the  indications  of  acute  obstruction  developed 
upon  certain  chronic  processes  is,  for  the  sake  of  timely  operative 
intervention,  of  the  utmost  importance. 

2.  Supra-papillary  duodenal  stenosis.  When  due  to  the  more 
slowly  acting  causes  than  kinking,  stenosis  above  the  ampulla  of 
Vater  cannot  be  separated  from  pyloric  constriction,  as  a  rule. 

•  Loc.  cit. 
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In  cases  in  which  a  contracting  ulcer  has  been  the  cause  of  the 
stenosis,  there  is  usually  a  clear  history  of  pain  from  one  to  several 
hours  after  having  taken  food  and  that  the  pain  was  relieved  by 
vomiting,  the  latter  symptom  occurring  one  to  two  hours  after  the 
pain  came  on. 

3.  Stenosis  at  the  ampulla  of  \'ater.  Cases  in  which  the  obstruc- 
tion is  situated  opposite  to  \'ater's  ampulla,  can  be  accurately 
diagnosticated  during  life,  as  a  rule,  although  their  characteristic 
symi)t()ms  difi'cr  in  certain  particulars  from  those  of  either  infra-  or 
supra-papillary  stenosis.  Healed  duodenal  ulcers,  when  situated 
at  the  orifice  of  the  common  duct  in  the  duodenum,  may  obstruct 
both  the  pancreatic  and  common  bile  ducts,  producing  chronic 
jaundice  and  progressive  emaciation.  As  pointed  out  by  ^SI.  Wilms,'' 
obstruction  to  both  the  discharge  of  the  pancreatic  juice  and  bile 
into  the  duodenum  will  naturally  cause  acholic  stools  with  conse- 
quent jaundice,  and  feces  rich  in  fatt}'  elements.  The  usual  gastro- 
intestinal symptoms  dependent  upon  the  absence  of  the  biliary  and 
pancreatic  secretions,  likewise  ensue.  In  these  cases  marked  dila- 
tation of  the  stomach  and  of  the  duodenum  above  the  seat  of  the 
stenosis  usually  occurs. 

Boas^"  reports  two  cases  in  which  the  diagnosis  of  high  calculus 
obstruction  of  the  duodenum  was  made  and  verified  by  operation. 
In  these  instances  of  high  incarceration  of  hepatic  calculi  in  the 
common  duct,  the  stone  partly  compressed  the  duodenum  and 
partly  protruded  into  its  lumen.  Neither  blood  nor  bile  were 
found  in  the  vomitus  and  the  stomach  was  dilated.  Jaundice 
was  present,  and  the  stools  were  acholic  and  contained  enormous 
numbers  of  fatty  acid  crystals. 

4.  Stenosis  below  the  ampulla  of  Vater.  In  the  more  usual 
chronic  type  of  infra-papillary  stenosis  of  the  duodenum,  besides 
pain  and  vomiting  of  much  biliary  matter,  other  characteristic 
features  are  present.  For  example,  the  stools  may  show  an  absence 
of  the  coloring  matter  of  the  bile,  being  clay-colored,  and,  as  Boas 
has  pointed  out,  may  at  times  present  a  lime-like  consistence. 
Constipation  is  marked.  Jaundice  may  be  in  evidence,  although 
the  greater  number  of  the  cases  recorded,  failed  to  show  this 
symptom. 

An  analysis  of  the  gastric  contents  by  Boas,  liiegel"  antl  his 
pupil  Honigmann,^-  and  others,  showed  that  free  hydrochloric  acid  is 
usually  absent  in  the  infra-papillary  variety,  even  in  non-malignant 
stenosis;  this  is  evidently  ascribable  to  a  free  refiux  of  the  alkaline 
intestinal  juices  from  the  duodenum  to  the  stomach.  In  my  case 
the  percentage  of  free  HCl  present  was  about  normal,  but  the 
gastric  contents  were  not  examined  during  the  period  of  biliary 


»  Loc.  cit.  i»  Lnc.  cit 

"  Zeitsclir.  f.  kliii.  Med.,  ISSC,  xi,  1S7.  >-  Berlin,  klin.  Woch  ,  1887.  No. IS 
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xoinitiiif;.      TIk'  absciicT  ol"  two  .s\  luptoliis  should   Ix'  iiotc<l   here, 
namely,  intestinal  nieteorism  and  fecal  vomiting. 

It  may  happen,  ho\ve\"(T.  as  in  the  case  recorded  hy  Lenioine,''^ 
that  duodenal  stenosis  is  hound  up  with  narrowing  of  the  transverse 
colon,  in  which  cases  fecal  vomiting  may  be  present.  Dilatation 
of  the  stomach  may  occur,  but  is  inconstant  in  infra-papillary 
stenosis.  The  epigastrium  may  be  prominent,  but  the  bowels  are 
empty,  as  a  rule.  The  epigastric  distention  subsides  promptly,  with 
relief  from  pain  and  oppression  when  present,  after  free  emesis, 
but  rea])pears  in  consequence  of  father  regurgitation  of  bile  and 
pancreatic  secretion  from  the  duodenum  into  the  stomach.  Herz''' 
emphasizes  a  green  color  of  the  vomitus  as  having  much  diag- 
nostic significance.  This  opinion  was  corroborated  by  the  color 
appearance  of  the  vomitus  in  my  own  case.  Stenosis  of  the 
jejunum  cannot  be  distinguished  from  infra-papillary  duodenal 
stenosis.  Finally,  the  latent  character  of  certain  cases  of  partial 
chronic  stenosis  of  the  duodenum  must  be  recollected. 


THE   COMPLEMENT-FIXATION   TEST   IN   THE   DIFFERENTIAL 
DIAGNOSIS  OF  ACUTE  AND  CHRONIC  GONOCOCCIC 
ARTHRITIS. 

By  Hans  J.  Schwartz,  M.D., 

INSTRUCTOR  IN  CLINICAL  PATHOLOGY  AND  CLINICAL  INSTRUCTOR  IN  DERMATOLOGY  IN  THE 
CORNELL    UNIVERSITY    MEDICAL    SCHOOL,    NEW    YORK. 
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In  a  previous  paper^  the  writer,  in  association  with  McNeil, 
drew  attention  to  the  value  of  the  serum  diagnosis  of  gonococcic 
infections  in  general.  We  there  showed  that  in  chronic  gonococcic 
infection,  even  tliough  limited  to  the  genito-urinary  tract,  an 
antibody  specific  for  the  gonococcus  could  be  detected  in  the  blood. 
We  showed  that  this  reaction  was  specific  for  the  gonococcus 
with  the  sole  exception  of  meningococcic  infection,  but  did  not 
consider  that  this  fact  would  detract  from  the  practical  value  of 
the  test,  as  there  ccjuld  })e  little  difficulty  in  distinguishing  between 
tlie  two  infections  clinically. 

We  furthermore  stated  that  in  our  opinion  a  positive  reaction 
denotes  the  presence  or  recent  activity  in  the  body  of  a  focus  of 
living  gonococci.     A  negative  reaction  does  not,  of  course,  exclude 

"  Bull,  et  M6m.  de  la  Soc.  M6d.  des  Hop.  de  Paris,  1894,  xi.  77.5. 
'<  Deutsch.  med.  Woch.,  1890,  No.  23, 
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the  possibility  of  gonococcic  infection  being  present,  in  the  same 
way  as  a  negative  Wasserniann  reaction  does  not  exclude  the 
possibility  of  syphilitic  infection.  In  this  connection,  however, 
there  are  two  facts  to  be  taken  into  consideration:  (1)  In  the  late 
lesions  of  syphilis,  in  common  with  the  other  infective  granulomata, 
there  is  a  distinct  tendency  for  the  fibroblasts  at  the  periphery  of  the 
lesion  to  de\elop  into  definite  connective-tissue  cells.  We  may  thus 
obtain  the  formation  of  a  more  or  less  well-marked  connective-tissue 
capsule  surrounding  the  lesion.  As  a  result  there  is  arrested  activity 
on  the  part  of  the  spirochetfe,  a  less  amount  of  toxin  is  elaborated, 
the  connective-tissue  capsule  offers  some  resistance  to  the  free 
absorption  of  the  toxins,  and,  as  a  result,  there  may  be  lessened 
antibody  formation.  This  condition  does  not  obtain  in  gonococcic 
infection,  as  the  lesions  here  do  not  tend  to  become  encapsulated. 
(2)  The  Wassermann  reaction  is  definitely  obscured  by  recent 
mercurial  treatment.  There  is  no  treatment  which  thus  obscures 
the  complement-fixation  test  for  gonococcic  infection.  On  account 
of  these  two  facts  we  think  that  more  importance  may  perhaps 
be  attached  to  a  negative  reaction  in  testing  for  gonococcic  infec- 
tion than  is  to  be  attached  to  a  negative  Wassermann  test  for 
syphilis. 

Finally,  we  showed  that  the  complement  fixation  test  might  be 
a  distinct  aid  in  finally  deciding  as  to  whether  a  patient  was  cured 
of  his  gonococcic  infection,  inasmuch  as  the  blood  test  was  positive 
in  a  certain  percentage  of  cases  where  other  means  of  diagnosis 
failed. 

The  technique  of  the  test  is  given  in  detail  in  our  previous  paper,^ 
and  will  not  be  repeated  here. 

In  this  paper  we  propose  solely  to  deal  with  the  application  of 
the  complement-fixation  test  to  the  differential  diagnosis  of  gono- 
coccic arthritis.  The  great  majority  of  the  cases  have  been  studied 
in  the  wards  of  the  second  medical  division  of  Bellevue  Hospital 
and  in  the  wards  of  the  New  York  Hospital.  We  wish  here  to 
express  our  indebtedness  to  the  attending  physicians  of  the  two 
hospitals  for  placing  their  abundant  clinical  material  at  our  com- 
mand. 

The  cases  which  follow  are  classified  according  to  the  clinical 
diagnosis  throughout : 


I.  GONOCOCCIC  arthritis;  gonococci  present. 

Case  I. — Acute  arthritis;  right  knee  developed  January  18, 
1912.  Abundant  yellow  vaginal  discharge,  in  which  gonococci 
were  found;  first  noticed  on  January  21.  Complement-fixation 
test  made  February  1  was  strongly  positive. 

*  Loc.  cit. 
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Case  II. — Urethral  discharge  for  two  months;  f^onococfi  still 
present.  Acute  arthritis  of  both  ankles;  tenderness  about  the 
knees  and  at  the  hHnl)osa(Tal  junction  present  for  nine  days. 
Comj)h'nu'nt-fixation  test  j)ositive.  Symptoms  promptly  reUeved 
by  antigonococcic  serum. 

Ca.se  in. — ^lale,  aged  twenty-two  y(!ars.  Urethral  discharge 
for  three  weeks.  Gonococci  still  present.  Acute  arthritis  of  both 
knees  and  ankles  for  eight  days,  accompanied  by  chills,  fever,  and 
sweating.  Temperature  reached  105°  F.  Blood  examination 
showed  10,000  leukocytes,  with  82  per  cent,  polynuclears.  Widal 
and  blood  cultures  negative.  Complement-fixation  test  positive 
on  August  12  (twenty-third  day).  Temperature  gradually  fell  to 
normal,  and  patient  was  discharged  from  the  hospital  six  days 
later,  all  symptoms  having  disappeared. 

Case  IV. — Gonorrhea  for  three  weeks;  gonococci  still  present. 
Acute  arthritis  of  left  knee  for  three  days.  Complement-fixation 
test  strongly  positive.  ]Much  improvement  on  antigonococcic 
serum. 

Case  V. — Gonorrhea  for  two  months;  slight  discharge  still 
present,  in  which  gonococci  are  found.  Arthritis  of  left  elbow  for 
four  to  five  weeks.  Complement-fixation  test  strongly  positive. 
Improvement  on  antigonococcic  serum. 

Case  VL — Arthritis  of  right  shoulder,  wrist,  and  sternoclavicular 
joint  for  two  months.  Gonococci  present  in  vaginal  smear.  Com- 
plement-fixation test  positive.    Cured  by  vaccine  treatment. 

Case  \TI. — Gonorrhea  present  for  two  months;  gonococci  still 
present.  Five  days  ago  began  to  suffer  from  fever,  headache,  and 
severe  pain  in  the  left  wrist.  Two  days  later  wrist  became  swollen, 
tender,  and  painful  on  motion.  Complement-fixation  test  positive. 
Left  hospital  three  days  later,  so  subsequent  course  could  not  be 
noted. 

Case  VIII. — Arthritis  of  left  elbow  for  six  weeks.  Gonococci 
present  in  vaginal  smear.  Complement  fixation-test  positive. 
Was  improved  by  vaccine  treatment. 

Case  IX. — Gonorrhea  for  two  months;  gonococci  still  present 
in  prostatic  smear.  Arthritis  of  right  knee  for  three  weeks.  Had 
been  treated  with  salicylates  and  colchicum  without  benefit. 
Complement-fixation  test  positive. 

Case  X. — Patient  has  had  gonorrhea  for  five  weeks;  gonococci 
still  present.  Five  previous  attacks  of  gonorrhea.  Arthritis  of  left 
knee  for  four  weeks.    Complement-fixation  test  positive. 

Case  XI. — Gonorrhea  for  six  months;  gonococci  still  present. 
Arthritis  of  left  elbow  for  one  month.  Complement-fixation  test 
positive.    Improved  by  vaccine  treatment. 

Case  XII. — Patient  was  confined  twelve  days  ago.  A  few  days 
later  arthritis  developed,  accompanied  by  fever  and  sweating. 
Both  knees,  both  wrists,  and  left  sternoclavicular  joint  involved. 
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Treated  with  salicylates  for  a  few  days  without  benefit.  Vaginal 
smear  positive.  Complement-fixation  test  positive.  Slow  improve- 
ment under  immobilization  and  baking. 

Case  XIII. — Profuse  vaginal  discharge  began  three  weeks  ago. 
Arthritis  of  right  knee  began  three  days  later,  and  has  persisted 
in  the  same  joint  since.  Treated  for  three  weeks  by  salicylates, 
but  without  benefit.  Vaginal  discharge  shows  presence  of  Gram- 
positive  cocci  and  some  Gram-negative  intracellular  cocci  (gono- 
cocci?).  Complement-fixation  test  became  negati^•e  very  slowly, 
but  on  account  of  the  history  it  was  reported  as  probably  a 
developing  reaction. 

Same  case  one  week  later.  Gonococci  definitely  established  in 
vaginal  discharge.    Complement-fixation  test  strongly  positive. 

Case  XIV. — Male,  aged  fifty-four  ^ears.  Admitted  to  hospital 
December  7,  1911.  Contracted  gonorrhea  three  years  ago  and  has 
had  morning  drop  from  time  to  time  since.  Present  illness  began 
five  days  before  admission  to  the  hospital,  with  a  severe  chill, 
fever,  and  pain  in  the  right  ankle;  later,  the  right  knee  and  shoulder, 
and  still  later  in  the  other  joints,  so  that  on  admission  to  the  hos- 
pital practically  all  the  large  joints  of  the  body  were  involved, 
being  red,  swollen,  and  tender.  The  urine  contained  a  great  many 
pus  cells.  The  patient  was  given  salicylates,  colchicum,  and  salol 
from  admission  until  June  3,  with  practically  no  improvement. 
The  temperature  ranged  from  99°  F.  to  100.8°  F.  and  the  joint 
symptoms  remained  practically  unchanged.  About  this  time  the 
patient  first  admitted  having  contracted  a  new^  gonorrhea  some 
three  or  four  days  before  the  onset  of  his  present  illness.  Urethral 
smear  revealed  the  presence  of  gonococci.  Treatment  with  gono- 
cococci  vaccine  was  now  begun  and  continued  until  the  patient 
left  the  hospital,  September  5.  The  initial  dose  was  50,000,000, 
and  a  gradually  increasing  dose  was  given  every  four  to  five  days 
until  a  dose  of  150,000,000  w^as  reached.  Under  the  treatment 
the  temperature  gradually  dropped  to  normal  and  the  joints 
gradually  improved,  so  that  when  the  patient  left  the  hospital  the 
inflammatory  symptoms  had  entirely  disappeared,  only  a  certain 
amount  of  stiffness  remaining.  The  blood  was  negative  on  the 
thirteenth,  twenty-third,  and  thirty-sixth  days  of  the  disease. 
It  was  positive  on  the  sixty-first  day. 

Case  XV. — Patient  first  noticed  urethral  discharge  February 
2.  Acute  arthritis  of  the  right  knee  developed  February  11,  fol- 
lowed by  involvement  of  the  hip  and  ankle.  On  admission  to 
hospital,  February  16,  patient  had  an  acute  multiple  arthritis. 
The  temperature  ranged  from  102°  to  104°  F.  Profuse  urethral 
discharge  w^as  present,  in  w^hich  abundant  gonococci  were  found. 
White  blood  cells,  27,800.  Polynuclears,  84  per  cent.  Was  put 
on  salicylic  acid,  gr.  xx,  and  sodium  bicarbonate,  gr.  xl,  four  times 
a  day. 
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Fi'l)rii;ir\  !'.•:  HIikkI  culture  and  coinplcuR-Mt  fixation  were  l»otli 
uo^ativc. 

Fcl>ruar.\  21  :  White  hlood  colls,  750(1;  polyiniclears.  05  per  cent. 
The  temperature  was  still  ranjiin^'  between  102°  and  1(14°  F.,  and 
there  was  little  change  in  the  jnint  symptoms. 

February  27:  Complement-fixation  test  was  strongly  i)ositive. 
The  patient  was  put  on  gonococcic  vaccine. 

Ca.sk  XVI.— Admitted  to  hospital  October  14,  1911.  The 
patient  had  ironorrhea  ei<rht  years  ajjo,  lastin<f  three  months.  One 
week  after  the  gonorrhea  began  "rheinnatism"  of  the  right  knee 
and  ankle  developed,  which  also  lasted  three  months.  No  other 
joints  were  involved. 

October  4:    F^irst  noticed  urethral  discharge. 

October  S:  Right  ankle  and  hip  became  painful,  and  the  next 
day  the  ankle  was  swollen  and  tender. 

October  1.5:   Urethral  smear  showed  abundant  gonococci. 

October  16:  Blood  culture  and  complement  fixation  test  strongly 
positive  for  gonococcus.  The  i)atient  was  put  on  vaccine  treat- 
ment, with  resultant  improvement. 

Case  XVII. — Acute  arthritis  of  right  knee  for  six  weeks.  No 
other  joints  have  been  involved.  Venereal  history  denied,  but 
intra-  and  extra-cellular,  Gram-negative,  biscuit-shaped  diplococci 
were  foimd  in  cervical  smear.  Complement-fixation  test  was 
strongly  positive. 

Remarks.  In  Cases  I  and  X\T  the  reaction  was  positive  on 
apparently  the  twelfth  and  thirteenth  days  of  the  disease  respec- 
tively. We  are,  however,  inclined  to  doubt  the  accuracy  of  the 
patient's  statements  in  these  two  instances,  inasmuch  as  our 
exjjerience  with  the  test  so  far  has  been  that  the  reaction  does  not 
appear  until  the  latter  part  of  the  third  or  the  beginning  of  the 
fourth  week.  In  support  of  this  we  would  call  attention  to  Cases 
XI 11  and  X\  .  In  Case  XIII  the  reaction  was  negative  on  the 
twenty-first  day  of  the  disease,  but  became  negative  so  slowly 
that  it  was  reported  as  probably  a  developing  reaction.  Another 
examination  made  on  the  twenty-eighth  day  of  the  disease  was 
strongly  positive.  In  Case  XV  the  reaction  was  negative  on  the 
seventeenth  day  of  the  disease  and  strongly  positixe  on  the  twenty- 
fifth  day.  In  Case  XI\  the  reaction  was  negative  on  the  thirteenth, 
twenty-third,  and  thirty-sixth  days  of  the  disease.  It  did  not 
become  positive  until  some  time  })etween  the  thirty-sixth  and 
sixty-first  day  of  the  disease.  On  the  sixty-first  day  of  the  disease 
the  reaction  was  jjositive,  but  by  that  time  the  patient  had  received 
eight  injections  of  gonococcic  vaccine.  The  case  was  a  very  pro- 
tracted one,  recovery  being  exceedingly  slow.  The  patient's 
resisting  power  to  the  gonococcus  was  apparentlx  \ cry  low,  as 
<'\idence(l  by  the  clinical  course  and  the  tardy  dexelopment  of 
antibodies. 
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This  case  is  classified  as  nefi;ative  in  our  statistics  on  account  of 
tlie  fact  that  a  i)ositive  reaction  could  not  be  obtained  until  after 
the  patient  had  recei\"ed  sexeral  injections  of  <^onococcic  bacterins. 
We  feel,  ho^ve^■er,  that  further  study  will  show  such  cases  to  be 
rare.  Similarly,  one  occasionally  obtains  a  negative  Wassermann 
reaction,  evvn  in  the  presence  of  active  secondary  symptoms  of 
syphilis. 

In  Case  XII  the  date  of  the  gonorrheal  infection  could  not  be 
ascertained.  It  was  probably  a  case  of  gonorrhea  occurring  during 
pregnancy  and  remaining  latent  until  the  uterus  was  emptied, 
when  it  ra])idly  spread  and  became  a  general  blood  infection. 

All  the  other  cases  of  this  group  ga\'e  strong  j)()sitive  results, 
but  we  wish  to  emj)liasize  here  that  a  i)ositive  reaction  is  not  to  be 
expected  earlier  than  about  the  beginning  of  the  fourth  week  from 
the  onset  of  the  specific  urethritis. 


II.    GONOCOCCIC    ARTHRITIS    TREATED    WITH    GONOCOCCIC    VACCINE. 

Ten  cases  of  gonococcic  arthritis  under  treatment  with  gonococcic 
vaccine  for  varying  lengths  of  time  and  in  varying  doses  have  l)een 
examined.  AH  10  cases  gave  a  strong  positive  result,  as  was,  of 
course,  to  be  expected,  and  goes  to  show  that  antibodies  specific 
for  the  gonococcus  are  readily  produced  in  the  human  system. 
These  results  really  prove  nothing  as  regards  the  etiology  of  the 
cases  of  arthritis  in  question.  The  same  results  would  be  obtained 
in  any  other  form  of  arthritis  or  in  healthy  people  after  treatment 
with  gonococcic  vaccine.  The  cases  are  introduced  here  solely  to 
bring  forward  the  evident  fact  that  the  complement-fixation  test  is 
of  no  value  in  the  differential  diagnosis  of  arthritic  cases  that  have 
recently  been  treated  or  are  still  under  treatment  with  gonococcic 
vaccine. 


III.    CASES   CLINICALLY  DIAGNOSTICATED    AS    GONOCOCCIC  ARTHRITIS, 
BUT    IN    WHICH    GONOCOCCI    COULD    NOT   BE    FOUND. 

1 .  Cases  Giving  a  Positive  Complement-fixation  Test 
Case  I. — Acquired  gonorrhea  two  years  ago.  Says  he  has  had 
two  relapses  since.  Still  has  slight  morning  drop.  Arthritis 
developed  shortly  after  attack  of  gonorrhea  began,  left  wrist,  both 
knees,  and  bursa  in  front  of  right  tendon  Achillis  being  affected. 
Patient  was  laid  up  for  three  months  and  has  never  been  free 
from  joint  troubles  since. 

Case  II. — Had  gonorrhea  twelve  years  ago.  No  urethral  dis- 
charge at  present.  Prostatic  smear  not  made.  Acute  arthritis 
of  left  knee  began  January  28,  the  knee  becoming  swollen,  tender. 
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and  painful.  TcniptTatnrc  ran^'t'd  from  OS. 2°  in  morning'  to  100.2° 
F.  in  fvcnins:  from  Jamiary  2!)  to  Fchrnary  4.  after  that  it  remained 
nt)rnial  nntil  j)atient  wa.s  disehar^^ed  February  21.  lilood  examin- 
ation February  1:  Leukocytes,  10,100;  i)o]yiuielears,  .S2  per  cent. 
Complement-fixation  test  positive  February  1  and  S.  Treatment: 
Sodium  salicylate  and  sodium  bicarbonate.  Knee  still  somewhat 
swollen  and  j)ainful  when  patient  left  the  hosj^itai,  February  21. 
No  other  joints  involved. 

Cask  III.— Gonorrhea  be^an  five  months  ago;  no  discharge  for 
last  three  months,  but  urine  still  cloudy  and  containing  a  consider- 
able number  of  pus  cells.  Tenderness,  pain,  and  swelling  of  both 
knees  and  ankles  for  last  six  weeks. 

Case  IV. — Had  gonorrhea  seven  and  three  years  ago.  With 
each  attack  of  gonorrhea  the  patient  had  rheumatoid  pains  in  the 
body.  Present  attack  of  gonorrhea  began  three  months  ago  and 
slight  morning  discharge  is  still  present.  Ten  to  fifteen  days  after 
the  on.set  of  the  present  attack  of  gonorrhea  the  patient  noticed 
pain  in  both  ankles,  joints,  and  heels.  Joints  became  swollen  and 
painful  a  few  days  later,  and  this  condition  has  persisted  since. 

Ca.se  \'. — Male,  aged  forty-two  years.  Admitted  to  hospital 
August  3.  1911.  Has  had  gonorrhea  several  times  and  has  had  a 
stricture  for  some  years.  Has  suffered  from  pains  in  hips,  legs, 
and  thighs  at  intervals  for  several  years.  One  acute  attack  of 
rheumatism  in  ankles  three  years  ago.  For  one  week  has  had 
^udden  intermittent  pains  in  hips,  knees,  and  shoulders,  and  joints 
are  painful  on  motion.  Pus  cells  in  urine;  gonococci  not  found. 
Treatment:  Aspirin,  gr.  iv,  every  fourth  hour.  Still  had  con- 
>iderable  pain  on  discharge,  August  8,  1911. 

Case  VI.— Admitted  to  the  hospital  August  11,  1911.  Has  had 
gonorrhea  seven  times,  and  with  each  attack  a  multiple  arthritis 
has  developed,  the  toes,  ankles,  vertebral,  and  .sternoclavicular 
joints  being  involved.  The  present  illness  began  one  week  ago 
with  chills  and  diarrhea.  The  following  day  pains  developed 
along  the  spine  and  in  the  feet.  The  small  joints  of  the  feet  became 
slightly  swollen  and  painful,  and  also  pressure  on  the  heels  and  on 
the  seventh  cervical  and  first  dorsal  vertebra:>.  The  temperature 
on  admission  was  101.5°  F.,  but  dropped  to  normal  in  a  few  days. 
Prostatic  smear  showed  the  presence  of  some  i)us  cells,  but  gono- 
cocci could  not  be  demonstrated. 

Case  VH. — Patient  first  complained  of  \aginal  discharge  and 
burning  micturition  about  August  15.  Acute  arthritis  of  left  elbow 
l)egan  August  23.  Gonococci  could  not  be  demonstrated  in  the 
vaginal  discharge.  On  Sej)tember  5  the  complement  fixation  test 
was  positive.  The  j)atient  was  treated  by  gonococcic  bacterins, 
with  slow  but  ultimate  recovery  as  regards  the  infiammatory 
symptoms,  though  stift'ness  persisted  for  a  long  period.  Subsec|uent 
blood  examinations  on  Sci)tember  2()  and  Xo\ember  9  were  positi\e 
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as  was,  of  course,  to  be  exj^'cted  wliile  tlie  j)aticiit  was  recei\ing 
injections. 

Case  MIL — Admitted  to  the  hcwpital  February  29.  Gives 
history  of  fi:onorrhea  eifjht  year  a^o.  Patient  states  that  ten  days 
afjo  a  urethral  (hschari^e  a])i)eared,  wliich  was  followed  four  days 
later  by  an  acute  arthritis  of  the  ri(,dit  knee  and  ankle.  When 
admitted  to  the  hospital  no  discharge  could  be  obtained  from  the 
meatus.  Smears  made  from  the  urethra  and  prostate  revealed 
very  few  leukocytes,  but  no  Gram-negati\'e  organisms.  The 
complement-fixation  test  was  strongly  i)ositive  on  February  29. 

Case  IX. — Patient  had  gonorrhea  four  years  ago,  lasting  two 
months.  Recurrence  or  reinfection  one  year  later  and  again  the 
following  year.  With  the  third  attack  gonococcic  arthritis  began 
and  has  practically  incapacitated  him  since.  The  heels,  both  knees, 
shoulders,  elbows,  wrists,  and  temperomaxillary  joints  have  been 
at  various  times  affected.  Urine  is  clear,  excepting  some  large  pus 
shreds;  after  prostatic  massage  the  urine  is  cloudy  and  contains 
many  pus  cells.    Gonococci  not  found. 

Remarks.  Case  V  did  not  remain  sufficienth'  long  under  obser- 
vation to  make  the  diagnosis  absolute.  It  seems,  however,  fair  to 
assume  that  the  patient  was  suffering  from  the  arthralgia  type  of 
the  disease,  in  which  there  are  wandering  pains  about  the  joints 
without  redness  or  swelling.  These  may  persist  for  a  long  time. 
Case  VII  was  a  typical  case  of  gonococcic  vaginitis  and  arthritis, 
but  gonococci  could  not  be  demonstrated  in  the  smears  made  from 
the  vagina  and  cervix.  It  serves  to  emphasize  the  well-known 
fact  of  the  difficulty  and  uncertainty  of  diagnosticating  gonococcic 
infection  in  women  by  means  of  urethral  or  cervical  smears.  Case 
VIII  is  of  some  interest.  The  patient  states  that  ten  days  before 
admission  to  the  hospital  a  urethral  discharge  appeared  which  he 
looked  upon  as  a  fresh  gonorrheal  infection.  Examination  at  the 
time  of  admission,  however,  showed  no  urethral  discharge.  Smears 
made  from  the  urethra  and  prostate  re\ealed  few  leukocytes  and 
no  Gram-negative  organisms.  The  blood  was  strongly  positive 
ten  days  after  the  supposed  date  of  infection.  Personally  we  are 
inclined  to  doubt  the  accuracy  of  the  patient's  statements,  as  we 
have  never  seen  a  positive  reaction  develop  so  early  in  the  course 
of  the  disease.  Extended  comment  on  the  remaining  cases  of  this 
group  does  not  seem  to  be  necessary.  A  study  of  the  individual 
case  records  would  seem  to  support  the  correctness  of  the  clinical 
and  serum  diagnosis. 

2.  Cases  Giving  Negative  Comphntieni-fixaiion  Test. 

Case  I. — Acute  arthritis  of  right  knee  liegan  six  months  ago, 
the  knee  becoming  greatly  swollen  and  painful.  Some  time  after 
this  a  vaginal  discharge  was  first  noticed,  which  has  persisted 
since.  On  admission  to  the  hospital  February  23  the  right  knee 
was  found  to  be  much  swollen  and  there  was  marked  tenderness 
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<)V(T  thr  |)atolla  and  tho  external  and  internal  condyles  of  the 
fennir.  There  was  a  profuse  yellow  \af;iiial  discharf^e  eontaininji; 
many  or^'anisins.  hut  j^onoeoeei  could  not  he  dcinonstratetl.  Tein- 
jHTature  normal.  NO  evidence  of  tuherculosis.  'rreatment  con- 
sisted of  immohilization,  tonics,  etc.,  but  with  little  improvement. 

C.KSK  II.— Admitted  to  hospital  May  1,1911.  Patient  developed 
gonorrhea  ahout  Aj)ril  1.");  was  treated  for  one  week,  when  severe 
pains  in  left  knee  and  in  metatarsophalauf^cai  joints  of  hoth  feet 
develo|)ed.  He  was  taken  to  the  hospital  on  April  '2o,  and  remained 
until  April  30,  when  he  was  discharged  cured.  Readmitted  May  1 
for  same  trouhle.  the  li'ft  knee,  metatarsophalanj^eal  joints  of  hoth 
feet,  and  hoth  heels  hein^  tender,  painful,  and  swollen.  Irethral 
dischartje  present  contained  many  pus  cells,  hut  no  gonococci 
could  be  found.  C'omi)lement-fi.xation  test  negative  on  May  2. 
Symptoms  subsided  rapidly  under  treatment  with  salicylic  acid 
and  sodium  bicarbonate,  and  patient  was  discharged  ^Nlay  8. 

Case  III. — Male,  aged  twenty-eight  years.  Admitted  to  the 
h()sj)ital  August  1.  Has  had  urethritis  for  eighteen  months;  still 
slight  discharge  from  meatus  in  morning;  gonococci  not  found. 
Right  wrist  and  left  knee  became  suddenly  swollen,  hot,  painful, 
and  tender  se\en  months  ago.  Later  nearly  all  joints  of  body 
became  invohed  at  various  times.  Began  to  get  better  three 
months  ago,  but  pain  and  stiffness  persisted.  On  admi.ssion  to 
the  hospital  the  right  wrist  was  found  swollen,  deformed,  not 
painful  on  motion,  but  its  use  limited.  Left  knee  slightly  swollen. 
Nearly  all  other  large  joints  of  body  showed  same  tenderness  and 
limitation  of  motion,  but  no  swelling.  Treatment  consisted  of 
aspirin,  gr.  x,  every  fourth  hour,  codliver  oil,  and  iron.  Patient 
complained  of  very  little  pain  after  August  3,  and  was  discharged 
on  August  22,  191  i. 

Case  l\. — Female,  single,  aged  twenty-eight  years.  Admitted 
to  hospital  December  29,  1911.  History  of  rheumatism  in  family. 
Venereal  history  denied.  No  previous  history  of  arthritis.  For 
last  two  months  gradually  increasing  pain  in  right  ankle,  so  that 
she  had  to  stop  work  one  month  ago.  The  ankle  was  swollen, 
esfjecially  at  night,  less  so  in  the  morning.  One  month  ago  the  left 
elbow  and  shouMer  began  to  feel  stiff  in  the  morning,  but  did  not 
become  swollen.  Slight  burning  on  micturition  for  last  two  months. 
Her  present  condition  shows  the  right  ankle  and  a  distance  of 
two  inches  above  it  uniformly  swollen;  skin  hot  and  dry;  tissues  soft; 
no  edema;  some  fluid  in  joint;  active  and  passive  motion  painful; 
no  crepitus.  Heart  normal.  NO  vaginal  discharge.  Urine  con- 
tains a  few  white  blood  cells.  Wassermann  reaction  negative. 
Temperature  during  her  stay  in  the  hospital  ranged  from  98°  to 
100°  F.  in  the  morning  and  fn^m  101°  to  104°  F.  in  the  exening,  and 
was  irregular  in  type.  Treatment  throughout  consisted  of  salicylic 
acid,  aspirin,  and  strychnine.     From  January  2(»  to  February  2, 
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four  (loses  of  gonococcic  vaccine  were  given,  beginning  with 
()2.()()().()0()  and  ending  with  100,000,000  without  any  material 
influence  on  the  temperature.  Patient  left  the  hospital  February 
'A,  fairly  comfortable,  but  with  still  considerable  swelling  and 
tenderness  of  ankle.  The  temperature  was  still  ranging  from  100° 
F.  in  the  morning  to  104°  F.  in  the  evening. 

Remarks.  On  account  of  the  clinical  course  and  prompt  response 
to^treatment  with  salicylates  it  seems  to  us  that  in  ('a.se  II  the  clini- 
cal diagnosis  is  perhaps  o])en  to  question.  Even  though  the  diag- 
nosis of  gonococcic  arthritis  and  urethritis  be  accepted,  we  are  not 
surprised  at  obtaining  a  negative  complement-fixation  test.  The 
blood  was  taken  on  the  seventeenth  day  of  the  disease,  and,  as  a 
rule,  the  reaction  does  not  appear  so  early,  (.'ases  I,  III,  and  V  are 
undoubted  instances  of  infectious  arthritis.  In  view  of  the  negative 
findings  as  regards  gonococci  and  the  complement-fixation  test  it 
seems  to  us  that  the  diagnosis  of  gonococcic  arthritis  must  be 
accepted  with  reserve.  A  search  for  some  other  organism  as  the 
etiological  factor  seems  to  be  indicated.  The  irregular  type  of 
temperature  observed  in  Case  V,  ranging  as  it  did  from  98°  to  100° 
F.  in  the  morning  to  101°  to  104°  F.  in  the  evening  throughout  the 
patient's  stay  in  the  hospital,  seems  also  to  be  rather  against  the 
diagnosis  of  gonococcic  arthritis. 

IV.  arthritis  deformans. 

1.  Cases  Gimng  a  Negative  Complement-fixation  Test. — Fifteen 
typical  cases  of  arthritis  deformans  are  included  in  this  group.  All 
gave  a  history  of  chronic  deforming  arthritis,  with  acute  exacer- 
bations extending  over  a  period  of  from  one  to  eight  years.  In  all, 
the  small  joints  of  the  extremities  were  chiefly  involved,  though 
in  many  there  was  also  involvement  of  ^•arious  other  joints, 
such  as  the  wrists,  elbows,  knees,  ankles,  temporomaxillary 
joints,  and  cervical  vertebra^.  The  condition  varied  from  slight 
stiffness,  swelling,  and  deformity  in  the  early  cases  to  marked 
enlargement  of  the  ends  of  the  bones  with  almost  complete  anky- 
losis and  muscular  wasting  in  the  more  ad^■anced  cases.  Fourteen 
of  the  cases  denied  a  venereal  history,  and  urethral  and  ^•aginal 
smears  were  negative  in  all.  Two  of  these  cases  dated  the  onset 
of  the  arthritis  from  childbirth  some  years  before,  but  in  neither 
could  any  organism  be  isolated,  though  they  were  both  probably 
due  to  an  infectious  process  beginning  at  that  time.  One  case 
showed  some  thickening  of  the  Fallopian  tubes,  but  smear  and 
culture  from  the  cervix  also  proved  negative.  Two  cases  had 
had  leucorrheal  discharge  for  some  years,  but  gonococci  could  not 
be  demonstrated,  although  many  other  organisms  were  present, 
for  example.  Gram-negative  bacilli  and  cocci  and  Gram-positive 
diplococci. 
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AiiotluT  case  was  that  of  a  tVinak',  n^vd  f()rty-(i\r  years,  sinjjle, 
and  j^ivin^  lU)  venereal  history.  \'af;inal  smear  showed  no  pus 
cells,  hut  many  cocci  an<l  l)acilli,  no  (irani-ncjfatix'c  diplococci. 
This  patient  hatl  an  infection  of  the  antrum  of  Ilij^hmore  and  from 
this  focus  the  Bacillus  pyocyaneus,  Bacillus  mucosus  capsulatus, 
and  the  pseudodiphtheria  bacillus  were  isolated.  The  patient's 
serum  was  tested  for  complement-fixati\e  hodies,  with  an  antifjen 
prepared  from  each  of  these  or^fanisms  separately.  The  results 
were  all  neyative,  so  none  of  these  organisms  could  be  lo(jked  upon 
as  an  etiological  factor  in  connection  with  the  arthritis.  The 
bacteriological  work  in  this  case  was  done  by  Dr.  W.  Elser,  of  the 
Cornell  Medical  School,  who  kindly  furnished  us  with  the  cultures 
from  which  the  antigens  were  made. 

The  only  case  of  arthritis  deformans  giving  a  venereal  history 
was  a  male  who  had  had  the  arthritis  for  fourteen  years,  periods  of 
exacerbation  alternating  with  periods  of  quiescence.  He  had  had 
gonorrhea  five  years  and  one  year  previously.  At  the  time  the 
blood  examination  was  made  the  urine  was  clear  and  gonococci 
could  not  be  demonstrated  in  a  prostatic  smear. 

y.    ACUTE    RHEUMATIC   FEVER. 

All  of  these  cases  were  typical  examples  of  the  disease.  They 
were  all  characterized  by  sudden  onset,  high  fever,  acid  sweats, 
and  polyarthritis,  with  the  usual  marked  tendency  to  flit  from  one 
joint  to  the  other.  Many  showed  cardiac  involvement  and  all 
yielded  promptly  to  salicylates. 

1.  Cases  Giving  a  Negative  Complement-fixation  Test.  Twenty- 
three  of  these  cases  denied  all  venereal  history  and  urethral  and 
vaginal  smears  were  negative  in  all.  Four  cases  gave  a  definite 
history  of  having  had  gonorrhea,  but  in  none  was  there  any  evi- 
dence of  the  disease  at  the  time  the  blood  test  was  made.  They 
were  all  males  and  prostatic  smears  were  negative  in  all. 

2.  Cases  Giving  a  Positive  Complement-fixation  Test.  One  case 
was  a  female  with  profuse  vaginal  discharge,  in  which  Gram-negative 
intra-cellular  diplococci  were  found.  Another  case  was  a  male 
who  had  had  gonorrhea  several  times.  His  prostate  was  tender  on 
palpation  and  many  pus  cells  were  found  in  the  urine  after  prostatic 
massage.  There  were  some  Gram-negative  extra-  and  intra-cellular 
cocci.  Finally,  there  was  another  female  with  thick  purulent  vaginal 
discharge.  Gonococci  could  not  be  demonstrated,  but  clinically 
the  condition  was  one  of  gonorrheal  endocervicitis.  There  is  little 
doubt  that  all  3  patients  were  suft'ering  from  gonorrheal  infection 
as  well  as  acute  rheumatic  fever.  They  have  been  classified  as 
acute  rheumatic  fever  rather  than  gonococcic  arthritis  on  account 
of  the  clinical  picture,  especially  the  distinct  tendency  for  the 
joints  to  be  involved  successively  and  also  on  account  of  the  prompt 
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response  to  treatment  with  salicylates.  Tliese  cases  have  been 
cited  here  to  emphasize  the  point  that  the  complement-fixation 
test  merely  diagnosticates  the  presence  of  gonococcic  infection 
somewhere  in  the  l)ody;  but  this,  of  course,  does  not  preclude  the 
possibility  of  some  other  infection  being  j)resent  at  the  same  time. 


VI.    CASES  OF  ARTHRITIS  IN  WHICH  NO  DEFINITE  CLINICAL  DIAGNOSIS 

HAD    BEEN   MADE    AT   THE   TIME   THE    DLOOD    WAS 

EXAMINED. 

1.  Cases  Giving  a  Positive  Coinplement-fixation  Test. 

Case  I. — Urethral  discharge  for  one  month;  slight  in  amount 
now;  gonococci  not  found.  Acute  arthritis  of  left  knee  for  three 
days.  The  diagnosis  lay  between  acute  rheumatic  fever  and 
gonococcic  arthritis.  As  a  result  of  the  positive  blood  finding  the 
patient  was  put  on  antigonococcic  serum,  with  prompt  relief. 

Case  II. — Case  of  chronic  multiple  arthritis.  Venereal  history 
present.  iTcthral  and  cervical  smears  negative  for  gonococcus. 
Purulent  salpingo-oophoritis  found  on  examination.  The  comple- 
ment-fixation test  was  positive  September  7,  1911.  A  panhyster- 
ectomy was  done  October  11,  which  was  followed  by  considerable 
improvement  in  the  joint  symptoms.  The  complement-fixation 
test  was  still  positive  November  9,  1911,  which  was  to  be  expected, 
as,  in  our  experience,  it  takes  six  to  eight  weeks  for  the  reaction  to 
disappear  from  the  blood  after  the  focus  of  infection  has  been 
removed. 

Case  III. — Female,  aged  twenty-seven  years.  Venereal  history 
denied.  Has  had  severe  pain  and  swelling  in  the  left  knee  for  six 
weeks.  No  fluctuation  could  be  made  out  in  the  joint.  Cervix  is 
large  and  soft;  considerable  vaginal  discharge;  gonococci  not  found. 
Temperature  normal  throughout.  Treatment  consisted  of  immobil- 
ization and  baking,  but  improvement  was  gradual  and  slow.  Was 
given  antigonococcic  serum,  after  which  the  pain  was  distinctly 
less,  but  the  swelling  remained  the  same,  in  which  condition  the 
patient  left  the  hospital  after  a  stay  of  five  weeks. 

Case  IV. — Alale,  aged  twenty  years.  Venereal  history  denied, 
l)ut  some  shreds  were  found  in  the  urine.  Prostatic  smear  negative. 
Acute  arthritis  of  right  wrist  for  three  weeks  not  relieved  by  sali- 
cylates.   Was  subsequently  cured  by  vaccine  treatment. 

Case  V. — Acute  arthritis  of  left  ankle  for  one  month.  Venereal 
history  denied,  but  shreds  were  found  in  the  urine.  Prostatic 
smear  not  made.  Had  been  thoroughly  treated  for  one  month 
with  salicylates,  colchicin,  and  potassium  iodide,  without  relief. 
Dr.  W.  Oilman  Thompson,  in  consultation,  made  the  diagnosis  of 
gonococcic  arthritis,  and  suggested  that  a  complement-fixation 
test  be  made.  This  turned  out  to  be  ])ositive,  but  the  patient  was 
lost  sii^ht  of  shorth'  afterward  so  the  final  result  is  not  known. 
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(ask  \  I.  (Tlu'  tollowiiiii;  iioti's  an-  abstracted  from  1  )r.  (leo. 
K.  S\\iiil)iiriK''s'  pajHT).  Patient  had  had  a  paiiit'iil  arthritis  of 
the  knee  for  eifjhteeii  years,  duriiij;  all  of  which  time  it  had  been 
treated  as  tuberculous.  lie  had  to  wear  a  brace  almost  constantly, 
and  was  fre(iueiitly  laid  up  in  bed  for  weeks  at  a  time.  He  fi;ave 
a  histor\'  of  haxini;  had  p)norrhea  when  ai^ed  thirteen  years  and 
when  aj^ed  fifteen  years  his  arthritis  be^an.  When  a^^ed  twenty- 
three  years  he  had  a  second  attack  of  gonorrhea,  which  only  lasted 
a  short  time.  The  possibility  that  he  was  sufi'erinj;  from  jjonococcic 
arthritis  having:  been  suj^^ested  to  him,  the  j)atient  had  an  .r-ray 
picture  taken,  which  showed  that  the  joint  was  not  a  tubercidous 
one.  The  i)atient  then  consulted  an  orthopedic  surgeon,  who 
stated  that  the  joint  looked  like  a  gonococcic  arthritis.  He  then 
consulted  Dr.  Geo.  K.  Swinburne,  who  kindly  referred  him  to  me 
for  a  complement-fixation  test.  This  proved  to  be  j)ositive.  Dr. 
Swinburne  then  put  the  patient  on  a  course  of  gonococcic  bacterins. 
Steady  improvement  began  almost  at  once  as  regards  the  pain, 
and  finally  resulted  in  complete  cure  as  regards  the  inflannnatory 
symptoms,  though  considerable  ankylosis  of  the  knee  remained. 

('ask  \TI. — Had  gonorrliea  twelve  years  ago;  no  signs  j)resent 
now;  prostatic  smear  negative.  Has  had  acute  arthritis  of  right 
knee  for  three  weeks,  ('ultures  from  knee-joint  negative.  After 
the  blood  test  was  made  the  patient  w'as  treated  with  gonococcic 
vaccine,  which  resulted  in  distinct  improvement. 

Case  \Tn. — Male,  aged  thirty-seven  years.  Admitted  to  the 
hospital  April  4.  The  patient  spoke  no  English,  so  n«  history  could 
be  obtained.  Xo  urethral  discharge;  prostatic  smear  not  made. 
Disease  began  eight  days  ago.  At  present  his  left  elbow  is  slightly 
swollen  and  tender;  index,  ring,  and  little  fingers  of  right  hand 
swollen  and  tender;  both  knees  and  ankles  tender,  but  not  swollen. 
Temperature  on  admission  102°  F.  The  case  was  at  first  looked 
upon  as  one  of  acute  rheumatic  fever  and  the  patient  was  put  on 
salicylic  acid,  gr.  xx,  and  sodium  bicarbonate,  gr.  xl.,  every  fourth 
hour,  under  which  the  joint  symptoms  sul)sided  and  the  temperature 
fell  to  normal  on  April  7.  On  the  following  day  the  joint  symptoms 
again  became  worse  and  the  temperature  began  to  rise,  reaching 
102°  F.  on  April  11.  On  April  13  the  temperature  again  became  nor- 
mal and  rcmainefl  so  until  April  22.  The  joints  during  this  period 
improved  somewhat,  but  still  caused  the  ])atient  considerable  pain. 
On  April  23,  while  still  under  salicylates,  another  relapse  began 
and  lasted  until  May  1 .  The  temperature  during  this  period  rose 
to  102°  F..  and  all  the  joints  become  acutely  inflamed  again.  From 
May  1  the  temperature  remained  normal  and  the  joint  symptoms 
were  less  severe  until  the  patient  left  the  hospital  May  5.  He 
returned,  however,  a  few  days  later  suffering  from  another  relapse, 
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and  was  sent  to  the  City  Hospital  on  Blackwell's  Island,  so  the 
subsequent  course  is  not  noted.  The  complement-fixation  test  was 
made  on  May  2  during  a  period  of  quiescence,  and  the  patient  left 
the  hospital  three  days  later,  so  that  vaccine  or  serum  treatment 
was  not  instituted. 

Case  IX. — Female,  aged  twenty-nine  years,  single.  Has  had 
slight  Icucorrhea  from  time  to  time.  None  for  some  months. 
Wnereal  history  denied.  Had  slight  burning  pain  on  micturition 
seven  to  eight  weeks  ago,  which  only  lasted  a  few  days.  About 
five  weeks  ago  began  to  suffer  from  pain  in  left  instep,  later  in 
toes,  and  still  later  the  ankle  became  red,  swollen,  and  painful. 
The  instep  and  toes  became  well,  but  the  ankle  has  remained 
affected.  No  fever,  no  cough.  Has  had  night  sweats  since  onset 
of  trouble,  and  has  lost  considerable  weight.  Physical  examina- 
tion negative,  except  as  regards  the  left  ankle,  which  is  swollen 
and  tender,  especially  about  the  tendo  Achillis.  Xo  vaginal  dis- 
charge. Smears  made  from  urethra  and  cervix  negative  for  gono- 
coccus.  A'-ray  picture  showed  slight  erosion  of  the  tip  of  the 
astragalus,  which  led  to  the  suspicion  of  the  joint  being  a  tuber- 
culous one,  and  the  patient  was  transferred  to  the  surgical  w^ards. 
The  complement-fixation  test  w^as  strongly  positive. 

Case  X. — Female,  aged  twenty-four  years,  single.  Admitted 
to  the  hospital  September  25.  Previous  history  negative.  Three 
days  before  admission  the  third  finger  of  the  left  hand  and  the 
right  wrist  became  red,  swollen,  tender,  and  painful  on  motion. 
This  condition  has  persisted  without  any  new  joint  involvement. 
The  urine  contained  many  leukocytes,  but  gonococci  could  not 
be  found  in  the  urethral  or  cervical  smears.  The  treatment  at 
first  consisted  of  aspirin,  ^r.  x,  and  sodium  bicarbonate,  gr.  xx, 
every  second  hour,  but  was  without  any  influence  on  the  temper- 
ature or  joint  symptoms.  The  blood  examination  was  positive  on 
September  28  and  on  October  8,  and  the  patient  was  put  on  gono- 
coccic  vaccine.  She  received  seven  injections  during  the  period 
from  October  8  to  October  30.  The  initial  dose  was  10,000,000 
and  the  last  one  05,000,000.  Under  this  treatment  the  tempera- 
ture, which  had  been  ranging  from  98°  F.  to  100°  F.,  gradually 
subsided  until  it  reached  normal  on  October  18  and  remained  so 
until  her  discharge.  The  joint  symptoms  also  distinctly  improved, 
though  more  or  less  pain  was  still  present  in  the  wrist  when  the 
patient  left  the  hospital  December  2. 

Remarks.  Case  II  illustrates  the  persistence  of  a  positive 
reaction  in  the  blood  for  four  weeks  after  the  focus  of  infection 
had  been  removed.  This  is  to  be  expected,  as  in  our  experience  it 
takes  six  to  eight  weeks  for  the  reaction  to  disappear  from  the 
blood  after  the  toxins  responsible  for  the  production  of  the  anti- 
bodies have  ceased  to  be  elaborated. 

In  Cases  IV  and  V  the  patients  both  absoluteh^  denied  venereal 
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history,  Imt  tlu'  prt'smcc  ol  a  few  shreds  in  the  uriiu*  aroiiscd  more 
than  a  snspicion  that  their  statements  were  nntrne.  In  Case  1\' 
the  sul)setinent  eonrse  eonfirined  the  correctness  of  tlie  hlood  test. 
Case  \'  was  K)st  sijjht  of  shortly  afterward,  but  there  is  httic  donitt 
that  he  also  was  sutiering  from  gonococcic  arthritis. 

In  Case  \'in  the  (hagnosis  of  j^onococcic  arthritis  may  seem  oi)en 
to  c|uestion.  On  the  other  iiand  the  distinct  tendency  to  rehipse 
even  under  iieavy  doses  of  saheyhites  would  make  one  question  the 
(Haiinosis  of  acute  rheumatic  fever.  In  our  opinion  the  positive 
complement-fixation  test  in  sueli  a  case  would  justify  a  course  of 
gonoeoeeic  bacterins.  and  it  is  unfortunate  that  this  could  not  he 
done. 

Case  IX  again  illustrates  the  difficulty  and  uncertainty  of 
diagnosticating  gonorrheal  infection  in  women  by  means  of  the 
history  or  by  examination  of  urethral  aufl  cervical  smears.  In 
this  case  there  was  no  vaginal  discharge  and  urethral  and  cervical 
smears  were  negative  for  gonococci.  It  was  only  on  close  ques- 
tioning after  the  positive  report  on  the  blood  fiad  been  made  that 
the  patient  admitted  practising  promiscuous  sexual  intercourse, 
and  said  that  she  had  had  intercourse  shortly  before  the  attack  of 
burning  micturition,  which  occurred  seven  to  eight  weeks  before  her 
admission  to  the  hospital  and  two  weeks  before  the  onset  of  her 
arthritis.  It  seems  fair  to  conclude,  therefore,  that  the  patient 
contracted  gonorrhea  at  that  time  and  that  the  joint  condition 
was  a  gonococcic  arthritis. 

In  Case  X  also  the  complement-fixation  test  gave  the  only 
positi\e  proof  of  gonococcic  infection  and  the  correctness  of  the 
diagnosis  was  borne  out  by  the  subsequent  course. 

2.  Cases  Giving  a  Negative  Complement-fixation  Test. 

Ca.se  I. — Male,  aged  forty-one  years.  \'enereal  infection 
denied.  Admitted  December  1.  Present  illness  began  four  weeks 
ago  with  pain  in  the  upper  part  of  the  chest,  then  the  left  shoulder 
became  painful,  swollen,  and  red.  This  was  followed  in  turn  by 
the  left  wrist  and  elbow,  left  ankle,  hip,  and  knee.  Present  con- 
dition :  Redness,  swelling,  heat  and  pain,  tenderness,  an<l  limitation 
of  motion  in  the  left  wrist  and  botli  ankle-joints.  Fain,  tender- 
ness and  slight  limitation  of  motion  in  the  left  shoulder  and  the 
left  sternoclavicular  joints.  In  the  left  hip  and  knee-joints  no 
crepitation,  no  bone  changes.  Xo  urethral  (Hscharge;  no  discharge 
after  prostatic  massage.  Patient  w^as  put  on  salicylates,  but  no 
material  improvement  had  taken  place  when  he  left  the  hospital 
December  7. 

Case  II. — Acute  gonococcus  urethritis  for  one  week;  acute 
arthritis  of  right  knee  for  three  days.  The  patient  unfortunately 
left  the  hospital  before  the  diagnosis  could  be  dehnitely  established 

Case  III. — Rheumatoid  affection  of  the  spine  for  three  years; 
had  gonorrhea  and  prostatitis  seven  years  ago. 
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Cask  l\. — Female,  aijjed  thirty  years.  Tatieiit  has  suffered 
from  recurring  attacks  of  arthritis  of  right  ankle  since  aged  thirteen 
years.  The  attacks  recur  at  intervals  of  six  months  and  last  from 
one  to  three  weeks.  The  j)ain  is  distinctly  worse  at  night  whether 
the  foot  has  been  used  nuich  or  not.  The  tenderness  is  localized 
to  a  point  over  the  external  malleolus.  The  present  attack  has 
lasted  about  four  weeks.  A  double  salpingectomy  was  performed 
two  and  one-half  years  ago.  Copious  vaginal  discharge  now 
present;  gonococci  not  found.  The  diagnosis  rested  between 
gonococcic  arthritis  and  tuberculosis,  and  the  complement-fixation 
test  seemed  to  bear  out  the  latter  diagnosis. 

(\vsE  V. — A  case  of  chronic  deforming  arthritis  of  many  years' 
duration  in  a  child  aged  thirteen  years.  Both  knees  and  both 
elbows  were  involved.    Looked  upon  as  a  case  of  Still's  disease. 

Case  VI. — Male,  aged  twenty-nine  years.  Contracted  gonorrhea 
five  years  ago.  Two  months  later,  before  the  gonorrhea  was  cured, 
rheumatism  developed,  which  lasted  four  months.  Practically  all 
the  joints  in  the  body  were  involved  at  that  time,  including  the 
heels.  Cronorrhea  again  three  years  ago,  lasting  until  two  months 
ago.  None  since.  Present  illness  began  eleven  weeks  ago  and 
practically  all  the  joints  in  the  body  have  been  affected  since. 
The  heels  again  were  affected.  On  account  of  this  involvement  of 
the  heels  the  possibility  of  gonococcic  arthritis  was  first  considered. 
The  urine  was,  however,  quite  clear,  prostatic  smear  was  negative 
for  gonococcus,  and  the  complement-fixation  test  was  also  negative. 
The  symptoms  responded  promptly  to  salicylates,  showing  that 
the  case  was  undoubtedly  one  of  subacute  rheumatism. 

Case  VII. — Patient  gave  a  history  of  chronic  arthritis  of  the 
hip-joint  for  two  and  one-half  years,  ^'enereal  history  denied; 
prostatic  smear  negative  for  gonococcus. 

Case  VIII. — Female,  married.  Admitted  to  hospital  February 
19.  No  history  of  venereal  disease.  Present  illness  began  about 
six  months  ago,  with  acute  invoh'ement  of  the  right  wrist  and  meta- 
carpophalangeal joints,  both  knees  and  both  elbows.  Under 
treatment  for  "rheumatism"  all  the  joints  became  well  in  about 
two  weeks  except  the  left  elbow  and  the  left  knee,  in  which  the 
condition  has  persisted.  Both  these  joints  on  admission  to  the 
hospital  were  swollen,  tender,  and  contained  fluid.  No  vaginal 
discharge  present.  Urethral  and  cervical  smears  negative  for 
gonococcus.  Gonococcic  complement-fixation  test  and  blood 
culture  and  Wassermann  reaction  all  negative.  The  temperature 
was  practically  normal  from  admission  until  February  25,  when  a 
slight  rise  in  temperature  took  place,  ranging  from  99°  to  101°  F., 
and  persisted  until  the  patient  left  the  hospital  March  4. 

Remarks.  In  Case  I  there  was  no  reason  to  suppose  that  the 
condition  was  one  of  gonococcic  arthritis.  The  diagnosis  rested 
between  arthritis  deformans  and  subacute  rheumatism,  but  the 
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patiriit  left  tlic  lidspitiil  Uttorc  tlic  (liaj,ni(»,si,s  could  \>v  ah.^oliitcly 
estal)lislic«l. 

Cask  II  was  i)rtil)al)l\  one  of  i^oiiocofcic  artliritis,  l)iit  as  the 
jjonorrlu'al  iiitVctioii  had  only  lasti'cl  one  week  when  tlu'  hlood  was 
taken  the  reaction  was,  of  course,  nej^ative.  This  case  also  left 
tlie  hosjMtal  before  the  diagnosis  was  definitely  established. 

In  Case  I\'  the  arthritis  bcf^an  when  the  ])atient  was  a^ed  thir- 
teen years,  a  fact  in  itself  rather  aj^ainst  the  diagnosis  of  <,'onococcic 
arthritis.  It  is,  of  course,  |)()ssible  that  the  patient  had  gonorrheal 
infection  at  that  time,  but  there  was  no  historx  of  va;,nnal  dis- 
charge until  years  after  the  arthritis  had  begun. 

Case  VI  serves  to  bring  out  the  point  that  too  much  stress  must 
not  be  laid  on  involvement  of  the  heel  in  making  the  diagnosis  of 
an  arthritis,  though  undoubtedly  the  majority  of  the  cases  of 
talalgia  are  of  gonorrheal  origin. 

Case  VIII  was  undoubtedly  one  of  infectious  arthritis,  but  all 
the  evidence  was  again.st  its  being  of  gonorrheal  origin. 

VII.    DTTIER    JOINT   AFFECTIONS. 

Three  cases  of  gout,  all  of  whom  denied  venereal  history  and  in 
whom  prostatic  smears  were  negative,  gave  a  negati\e  c(jmplement- 
fixation  test.  One  case  of  gout  admitted  having  had  gonorrhea 
four  times  and  had  many  pus  cells  in  the  urine.  Gonococci  could 
not  be  found  and  the  blood  test  was  negative.  One  case  of  .syphilitic 
arthritis  denying  gonorrhea  gave  a  negati\e  gonococcic  complement- 
fixati(jn  test  and  a  positive  Wassermann  reaction.  Another  case  of 
syphilitic  arthritis  admitted  having  had  gonorrhea  four  times,  the 
last  time  thirteen  months  ago.  Some  shreds  were  present  in  the 
urine,  but  gonococci  could  not  be  found.  This  case  also  gave  a  nega- 
tive gonococcic  complement-fixation  test  and  a  positive  Wassermann 
reaction.  Both  cases  responded  promptly  to  treatment  with  Hg 
and  KI.  Three  cases  of  multiple  infectious  arthritis  from  which 
the  Streptococcus  viridans  was  isolated  from  a  local  focus  of 
infection  gave  a  negative  gonococcic  complement-fixation  test,  as 
did  another  case  in  which  a  hemolysing  streptococcus  was  isolated 
from  the  blood.  Finally,  in  one  ca.se  of  tuberculous  arthritis  in  which 
venereal  history  was  denied,  the  prostatic  smear  was  negative.  Here 
a  po.sitive  von  Pirquet  reaction  was  obtained  and  also  a  reaction  to 
tuberculin  injected  subcutaneously.  Cultures  from  the  knee-joint 
were  negative.  The  gonococcic  complement-fixation  test  was  also 
negative. 

From  our  work  so  far  we  would  state  that  in  our  opinion  a 
positive  complement-fixation  test  is  an  absolute  indication  of 
gonococcic  infection  somewhere  in  the  body. 

A  positive  reaction  should  not  be  expected  earlier  than  about 
the  beginning  of  the  fourth  week  from  the  onset  of  the  infection. 
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Summary. 


Clinical  diagnosis. 


I.  Gonococfic  artliritis;  goiiocorci  present   . 

II.  Gonocoocic   arthriti.s,   treated    with    bac- 

terins ■       ■ 

III.  Gonococeie  arthritis;  gonocoeci  not  found 

IV.  Artliritis  dufornian.s 

V.  Acute  rheumatic  fever: 

(rt)  uncomplicated 

(6)   witli  gonorrhea 

VI.  Cases  for  diagnosis 

VII.  Other  joint  affections 


Total 
number 
cases. 


10 
Vi 

\r, 

23 
.i 

IS 

11 


Positive. 


No. 


Per 
cent. 


94.1 

100.0 

09.2 

0 

0 
100.  (( 


Negative. 


No. 


0 
4 
1.5 

2.} 
0 
8 

11 


Per 

cent. 


5.9 

0 

.30.8 
100.0 

100.0 

0 

44.. 5 

100.0 


A  positive  reaction  is  obtained  in  a  certain  iiiim})er  of  cases  of 
(gonorrhea  where  bacteriological  examination  fails.  This  is  espe- 
cially the  case  in  women. 

A  negative  reaction  does  not  exclude  gonoct)ccic  infection,  but 
is  to  be  given  some  weight  on  account  of  the  reasons  detailed 
earlier. 

It  is  to  be  remembered  that  gonorrhea  is  a  common  affection 
in  both  sexes.  This  fact  should  not  be  lost  sight  of  in  inter- 
preting a  positive  result  in  connection  with  any  given  case  of 
arthritis.  A  person  may  suffer  from  two  infections:  for  example, 
acute  rheumatic  fever  and  gonorrhea,  as  shown  in  the  preceding 
records. 

Interpreted,  however,  in  the  light  of  the  clinical  history  and 
clinical  findings  it  seems  to  us  that  the  complement-fixation  test 
should  prove  an  addition  to  our  means  of  diagnosis  between  gono- 
coccus  arthritis  and  other  forms  of  arthritis  of  obscure  etiology. 


A  CRITICAL  COMMENTARY   ON   THE   FREE  EYE  INFIRMARY, 

WITH  SUGGESTIONS  AS  TO  REFORMS  IN  OPHTHALMIC 

HOSPITALS,  DISPENSARIES,   AND  SCHOOLS. 


A    COMPILATION     FROM     CORRESPONDENCE     AND     (HJSEin'ATION. 
By  H.   V.   WiJRDEMANN,   ]M.I)., 

EDITOR     'oPHTH.-^LMOLOGY;"    .\8S0CI.\TE   EDITOR   "oPHTHALMIC   RECORD;"    FORMERLY   PROFESSOR 

OF  OFHTH.\LMOLOGY,    M.\BQUETTE    UNIVERSITY;     CHAIRM.^N,    SECTION   ON   OPHTHALMOLOGY, 

AMERICAN    MEDICAL   ASSOCIATION,    1901,   SEATTLE,    WASHINGTON. 

Suggestions  from  several  teachers  and  members  of  the  staffs 
of  ophthalmic  institutions  inspired  an  inquiry  by  the  writer  into 
alleged  conditions  which  necessitated  correspondence  with  promi- 
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lU'iit  opIitlialinolo^Msts  and  teachers  in  praetieallv  all  ei\ilize<l 
countries. 

After  certain  iiujuiry  had  l)een  made  l>y  such  means,  the  material 
^athere<l  was  worked  up  witli  the  author's  own  notes  and  a  draft 
submitted  to  a  numl)er  of  confreres,  who  made  critical  remarks 
as  to  the  material  therein  contained,  neci'ssitatinj;  corrections  and 
additions  in  order  that  the  subject  mi^jht  be  authoritatively 
presented. 

A  few  correspondents,  for  reasons  evidently  coiniected  with 
their  own  appointments,  bej^ged  to  be  excused  from  i)articipat.ion 
in  a  joint  article,  as  was  the  original  intention,  and  thus  their 
names  are  not  herein  quoted.  Some  of  them  expressed  the  fear 
that  the  necessarily  diverse  views  of  men  working  in  such  different 
surroundinfjs  and  scattered  over  the  world,  could  not  be  harmoni- 
ously collated  in  one  article.' 

The  majority'  a<irecd  with  most  of  the  criticisms  and  sutjgestions, 
and  some  with  all,  most  of  them  giving  additional  ideas  noted 
with  their  names.  Wicherkiewicz,  Cracow,  says  that  it  is  a  happy 
idea.  Casey  A.  Wood,  Chicago,  and  Ilirani  Woods,  Baltimore, 
say  that  such  an  inquiry  or  statement  may  do  a  great  deal  of  good, 
but  that  harsh  words  and  antagonism  may  perhaps  be  expected 
b\'  the  author  who  shoulders  such  a  responsible  position.  F. 
Maynard,  Calcutta,  says  that  it  cannot  serve  a  useful  purpose. 

A  soldier  who  criticises  the  army,  an  official  who  finds  fault  in 
a  department,  or  one  who  points  out  the  errors  and  defects  of  a 
system  of  which  he  is  a  part  will  not  lack  criticism,  vilification,  and 
implications  of  ba.se  motives  by  some  at  least  of  his  colleagues,  for 
"there  are  those  whom  it  is  hard  to  move."-  Therefore,  as  the 
writer  has  had  some  twenty  years'  experience  in  such  positions,  has 
been  a  critical  observer  of  many  such  institutions  both  at  home  and 
abroad,  and  as  he  at  present  does  not  hold  any  such  relations; 
except  where  otherwise  quoted,  the  reader  will  ascribe  to  him  the 
responsibilit>'  of  these  comments,  remembering  that  some  of  the 
authorities  do  not  accept  the  whole  of  the  revised  article  even  as 
it  is  here  printed. 

The  criticisms  contended  for  are  general  in  their  application, 
and  local  conditions  must  modify  and  govern  them  in  all  instances. 
What  is  true  in  American  cities  is  not  necessarily  true  in  European 
cities,  and  rice  versa,  and  criticisms  intended  in  one  country  (herein 
mostly  America)  may  not  equall\'  apply  to  all  others.' 

Some  of  the  suggestions  herein  made  may  be  looked  upon  as 
Utopian.''    Some  of  our  colleagues  do  not  think  that  the  criticisms 

'  Casey  A.  Wood,  Chicago;   F.  Maynard,  Calcutta;  Henry  K.  Swanzy,  Dublin. 
'  Marcel  Danis,   Brussels. 

'  Casey  A.  Wood,  Chicago;   Hiram  Woods,  Baltimore;  Fredk.  R.  Cheney,  Boston;  J.  Bistis, 
.\thens. 

*  H.  R.  Swauzy,  Dubliu. 
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ai)pl\'  ill  their  loctilitit's/'  l)ut  these  partieiHar  teaehers  have  insti- 
tutions and  ehnies  which  are  eminently  noted  as  the  Mecca  of 
ophthahnic  students  and  only  in  minor  details  can  any  criticisms 
he  made.  Other  correspondcMits,  while  a<freein<f  with  these  con- 
tentions, do  not  care  to  he  quoted,  owin^  to  tiieir  ])ersonal  relations 
with  certain  institutions  of  which  they  well  know  the  failings. 
Practically  all  of  tiie  correspondents  accept  the  majority  of  the 
sufjjgestions  originally  sul)mitted  for  criticism. 

Thus  this  essay  may  l)e  looked  upon  as  an  editorial  compilation, 
the  assumed  author  thereof  Ix^intf  the  translator  of  what  may  be 
esteemed  a  matter  of  world-wide  oh.servation  and  cosmopolitan 
comment.  We  believe  that  our  contentions  are  sufficiently  well 
subserved  without  going  into  personalties  and  distinctions  of 
institutions  or  localities,  and  no  j)articular  men  or  institutions  are 
herewith  noted.  The  manifest  excellencies  of  many  institutions, 
their  good  equii)ment,  aiKl  the  high  cjuality  of  their  teaching  is 
borne  in  mind. 

The  necessity  for  the  existence  of  charitable  institutions  for  the 
relief  of  the  diseases  of  the  })oor  is  evident,  especially  in  some 
countries:''  (1)  For  charity's  sake;  (2)  on  account  of  the  economic 
importance  of  returning  an  otherwise  able  member  of  society  to 
his  work  and  thereby  relieving  him  and  his  dependents  from  the 
necessity  of  public  support;  (3)  the  manifest  need  for  training 
of  students  and  the  greater  opportunity  for  perfection  of  technique 
that  is  obtained  by  contact  of  the  surgeon  and  the  teacher  with 
much  larger  numbers  of  physically  afflicted  than  could  ever  be 
afforded  by  the  necessary  limitations  of  private  practice.  Be  this 
as  it  may,  there  are  large  communities  which  are  not  blessed  with 
or  afflicted  by  (the  term  depending  upon  the  point  of  view)  such 
eleemosynary  institutions  as  free  infirmaries,  owing  to  the  class 
of  inhabitants  and  to  the  objections  of  their  physicians  to  the 
pauperization  of  the  community  by  establishment  of  free  insti- 
tutions which  are  not  there  needed. 

The  establishment  of  public  hospitals  and  dispensaries  should 
depend  upon  the  environment:  (1)  Of  most  importance  being 
their  economic  value  and  relations.  If  the  city  be  the  centre 
of  a  manufacturing  community  where  accidents  are  common,  or 
where  many  inhabitants  are  so  poorly  paid  as  to  be  unable  to  afford 
even  a  portion  of  the  ordinary  physician's  fee,  there  is  some  excuse 
therefor,  as  the  unproducti^'e  man  may  be  returned  to  his  work, 
the  load  of  his  support  and  that  of  his  family  lifted  from  the  State, 
and  actual  economic  charity  thereby  dispensed,  and  yet,  as  M. 
I  Tibe  y  Troncoso  remarks,  but  Americans  will  not  agree  with  him, 

^  F.  Cheney,  Boston;  L.  Webster  Fox,  Philadelphia;  Henry  Diekson  Bruns,  New  Orleans; 
Hanford  McKee,  Montreal;  Ernst'  Fuchs,  Vienna;  H.  R.  Swanzy,  Dublin;  Julius  Fejer, 
Budapest;  A.  Maitland  Ramsay,  Glasgow. 

8  M.  Uribe  y  Troncoso. 
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'\s()iiu'  iiiiddlr-class  pt'opk-  who  camiot  aM'onl  the  jJPotVsNor's  tVc  will 
consult  liiin  in  thr  hvv  clinics,"  hut  nuddic  classes  arc  fully  able  to 
j)a\-  the  usual  oculists'  fee,  thou,<,'h  sonic  of  theni  j;o  to  free  clinics 
under  false  pretences,  as  is  also  remarked  in  my  corresj)ondence  with 
Adolf  Alt  Wicherkiewicz  and  DaGama  Pinto,  and  is  a  notorious 
practice  in  some  of  our  larire  American  cities.  (2)  If  there  he  in  the 
city  a  hody  of  students  who  he  henefitcd  hy  the  sif,dit,  study,  and 
handlini;  of  such  cases  another  excuse  is  thcrchy  <,'ranted.  ('A) 
Another  reasonahle  excuse  is  that  local  physicians,  hy  reason  of 
their  contact  with  lar<,^e  numhcrs  of  the  afflicted,  may  increase 
their  knowledfje.  The  latter,  however,  in  many  instances  is  inij)rop- 
crl\  ai)plicd,  owin<;  to  the  amhition  of  self-appointed  memhers  of 
the  n)e(lical  fraternity  to  style  themselves  "professor"  and  thereby 
HI  their  own  opinion  elevate  their  standin<j:  in  the  community  anil 
increase  their  gains  hy  the  evident  advertisement  ahove  that  of 
simple  memhers  in  the  medical  fraternity.  (This  criticism  should 
he  practically  confined  to  certain  institutions  in  America.)  In 
some  localities,  however,  there  is  ample  room  and  a  crying  need 
for  the  e.stahlishment  of  additional  professorships  and  charitahle 
institutions.'' 

The  j)osition  of  the  huildings  intended  for  such  purposes  should 
he  within  reasonahle  walking  or  cheap  transportation  distance  of 
the  localities  in  which  the  poorer  classes  live  and  work.  This 
requirement  is  generally  well  met. 

The  architectural  design,  mechanical  detail,  and  construction 
of  the  buildings  in  which  this  business  is  carried  on  may  })e  inferior, 
imperfect,  insanitary,  and  never  in  the  first  place  intended  for  such 
purposes.  Naturally  this  is  owing  to  the  financial  condition  of 
.some  institutions,  they  being  supported  in  part  hy  charity,  in 
part  hy  enforced  or  more  or  less  unwillingly  given  contributions 
from  members  of  the  stati",  and  in  a  few  cases  hy  charges  to  patients. 
All  such  institutions  should  he  subsidized  hy  the  city,  State,  or 
country  in  which  they  may  be  located,  as  they  form  important 
economic  items  in  the  body  politic. 

Here  may  be  interj)osed  the  evident  abuse  of  infirmary  privileges 
and  the  admission  without  proper  evidences  of  pauperization  of 
patients'^  who  are  really  able  to  pay  a  medical  fee  and  who  thus 
deprive  the  young  doctor  of  the  means  of  livelihood.  The  ambition 
for  crowded  clinics  is  a  basis  for  this  complaint,  and  it  is  to  be 
blamed  uj)on  the  civil  authc^rities  as  well  as  the  surgeon  in  charge. 
Certain  institutions  try  to  create  a  halo  of  glory  by  the  great 
number  of  patients  taken  care  of  each  year.^  The'  cure  for  this  is 
a  certificate  showing  need  of  .services  and  inability  to  pay  from  a 
physician.'" 

'  M.  Uribc  y  Troncoso,  .Mexico.  s  Adolf  .\lt,  St.  Louis. 

•  A.  Suizer,  Paris.  lo  Henry  Dickson  Bruns,  New  Orleans. 
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In  order  to  deliver  what  is  due  the  patient,  whether  or  not  he 
pays  what  it  is  worth  or  receives  the  services  j^ratis,  the  best  men- 
tally and  physicall\'  e(iuij)j)e(l  men  in  our  profession  must  work  in 
sanitary  surroundinjjs  with  sufficient  efiuipment,  and  must  have 
properly  qualified  assistants,  in  order  to  enable  them  to  use  their 
brains  and  thereby  their  hands  for  the  best  advantage  of  the 
patients.  Xo  new  institution  of  this  character  should  be  started 
without  proper  financial  backing,  without  j)roj)er  buildings,  com- 
plete in  mechanical  detail  and  construction,  without  proper  equip- 
ment, and  without  proper  lay  management  as  well  as  medical 
attendance. 

The  organization  of  an  eleemosynary  institution  should  be  in 
the  hands  of  those  who  provide  the  funds;  the  power  should  be 
in  a  board  of  laymen  whose  business  it  will  be  to  secure  and  apply 
the  necessary  moneys  for  the  buildings  and  subsequent  care  of 
the  institution.  The  decision  of  all  matters  of  policy  should  rest 
with  this  lay  board.  "  Srcurus  jndicat  orhis."  The  po.sition  of 
the  medical  man  in  the  running  of  such  an  institution  should  be 
advisory  only. 

Time  was  when  hospital  directors  and  trustees  shared  the  awe 
of  the  ordinary  patient  for  the  physician,  and  thought  that,  like 
the  king,  the  medical  man  could  do  no  wrong.  After  experience 
in  organization  and  in  the  routine  of  hospital  management  it  is 
found  that,  strange  as  it  may  seem,  and  \ehemently  as  it  has 
been  denied,  the  physician  as  an  officer  may  be  governed  by  the 
most  petty  motives,  by  jealousy,  greed,  and  envy,  and  by  conceit 
and  lack  of  sincerity."  Self-control  and  broad-mindedness  should 
be  attributes  of  the  specialists  in  charge,  and  the  door  should 
always  be  open  for  personal  animosity  to  go  out.^- 

Directors  and  trustees  have  learned  that  the  judgments  of 
medical  men  and  their  confreres  are  to  be  taken  cum  grano  sails, 
and  that  in  any  suggestion  there  are  apt  to  be  concealed  personal, 
professional,  or  tactical  motives.  Therefore  those  who  provide 
the  funds  should  say  how  these  institutions  should  be  run.  Lay 
boards  of  intelligent,  capable,  and  upright  business  men  know  the 
aims  and  needs  of  the  sick  poor  as  well  as  physicians,  and  have 
no  personal  jealousies  to  keep  them  from  attending  to  these  needs 
in  the  right  way.  There  should  be  an  ad\isory  medical  staff 
before  whom  only  should  be  brought  up  matters  connected  with 
sanitation,  medical,  and  surgical  therapeutics,  and  with  the 
appointment  of  their  confreres,  assistants,  and  nursing  staff,^^  as 
in  Italy. 

It  is  no  exaggeration  to  say  that  the  numbers  of  patients  appear- 
ing daily  before  our  larger  institutions  for  diseases  of  the  eye, 

"  Percy  Fridenberg,  New  York.  '2  ;\i.  Wicherkiewicz,  Cracow. 

"  Percy  Fridenberg,  New  York.     M.  Cirincione,  Rome. 
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far,  iioso,  and  throat  rccjiiirc  stall's  of  at  least  doiiidc  the  mimmIxt 
that  are  now  serving  tlieni.  The  addition  of  new  clinies,  as  well 
as  increase  of  the  number  of  surgeons  and  e\en  of  assistants,  would 
all'ord  relief,'^  hut  is  opposed  hy  th(»se  already  in  |)osition.  'i'his 
is  the  tendency  from  time  innnemorial  in  close  cor|)orations,  guilds, 
and  similar  bodies  in  all  walks  of  life. 

It  is  impossible  to  i'Xj)ect  help  from  within.  Protest  from  the 
ranks  is  "nnitiny,"  from  equals  "perfidy,"  from  laymen  "imj)er- 
tinence.  "  Evils  are  recognized  by  many  on  the  inside  who  fear 
to  lose  favor  with  the  j^owers  that  be  if  they  suggest  that  there  is 
anything  short  of  perfection  in  the  "  best  of  all  possible"  institutions. 
\Vhen  such  is  called  to  their  attention  the  reformer  is  advised 
"not  to  stir  up  trouble;  let  somebody  else  do  it;  keep  quiet;  don't 
be  known  as  a  reformer;  don't  get  disliked;  or  to  get  out." 

Those  who  sufi'er  the  evils,  luimely,  the  ])oor,  "have  no  right  " 
to  cry  aloud,  for  they  are  "getting  something  for  nothing."  Those 
who  have  the  power  to  abolish  them  are  not  aware  of  the  con- 
ditions. Therefore,  under  such  circumstances,  the  correction  of 
such  e\"ils  not  being  looked  for  from  within,  the  authorities  should 
ha\e  their  attention  called  to  them — as  in  all  large  clubs  and 
-ocial  in.stituti()ns — by  the  complaint  box,  one  for  the  patients 
and  another  for  the  staff;  an  ofhcer  should  be  appointed  to  care 
for  these  evils,  and  to  bring  any  that  camiot  be  immediately 
corrected  to  the  board  of  directors. 

Some  of  the  evils  in  the  personnel  are  the  inatti-ntion  to  duties 
of  the  nominal  heads  of  the  staff',  the  overcrowding  of  the  clinics, 
the  insufficient  service,  and  small  lumiber  of  assistants. 

In  the  dispensary  there  is  frequently  only  one  clerk  in  a  poorly 
equipped  corner  who  attends  to  perhaps  two  or  three  dozen  or  a 
score  or  so  of  patients.  One  or  two  assistants,  not  at  all  experienced 
in  routine,  refract  20  or  30  cases  or  more  in  the  course  of  an  hour. 
l^Ncii  skilled  oculists  in  private  practice,  with  the  good  ecpiipmeiit 
of  their  own  office,  with  skilled  assistance  of  a  nurse,  and  what  is 
more  important,  a  frame  of  mind  necessary  for  the  performance 
of  this  work,  find  it  impossible  to  handle  a  dozen  refraction  cases 
in  a  day. 

The  assistants  in  our  eye  dispensaries  ha\e,  as  a  rule,  little  or 
no  ])ractical  training.  They  have  to  l)e  trained  by  those  next  in 
rank,  their  seniors,  who  are  already  kept  pretty  busy  with  their 
duties.  The  result  is  flesultory,  imperfect,  hurried,  and  conse- 
(piently  slovenly  work,  inevitable  and  not  to  be  laid  at  the  door 
of  the  individual  unless  it  be  the  toj)  rank  man. 

The  head  surgeon  is  really  responsible  for  these  evils,  whose 
pride  of  office  and  position,  or  whose  .selfishness  or  professional 
jealousies  keep  down  the  number  of  positions  to  be  filled  by  men 

'*  M.  Uribe  y  Troncoso,  Mexico. 
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of  equal  rank  and  hence  of  supposedly  eciual  capability,  who 
overloads  his  own  clinic,  runs  up  the  number  ot  operations  per- 
fornu.d  in  his  service,  and  saps  his  clinical  assistants  with  routine 

''' \propos    to    this    condition    may    be  cited  the  fact  that  the 
pathologist  of  the  staff  is  so,  as  a  rule,  only  ni  name,    .^^is  should 
be  a  paid  position,  and  he  should  have  a  properly  ecpupped  lal>or- 
a  ,  rv  in  ^^^nch  to  work.    He  should  be  in  attendance  at  the  clime 
a     its  re^nilar  sessions,  and  not  put  his  sole  attention  upon  the 
mounting  of  microscopic  specimens,  but  make  routine  examina- 
a  ion  of  conjunctival  secretions  as  well  as  pay  attention  to  tumors 
or  other  interesting  scientific  work.    A  properly  paid  man  sIk.uIc 
be    emploved    to    administer    general    anesthetic^.-      An    officia 
optician  i;  a  requirement  in  very  large  clinics,  but  even  here  i 
becomes  a  question  whether  a  rota  should  be  kept  and  revised 
frequently  of  competent  and  honest  opticians,  all  working  to  a 
fair  but  not  exorbitant  charge.'^ 

The    institutional    jog-trot    now    tends    to    discouragement    o 
initiative  and  individual  enthusiasm  in  the  assistants.    Insufficient 
attention  is  paid  to  the  refraction  work  and  to  the  commoner  diseases 
of  the  eye,  and  onh"  when  some  unusual  case  comes  is  interest 

'^' Manv'tf  the  surgeons  and  assistants  are  unable  to  communicate 
intelli-^entlv  with  patients  of  foreign  nationalities.  An  interpreter 
in  our  larger  clinics  and  hospitals  should  be  as  familiar  an  officer 
as  in  the  courts.^^  Such  a  person  would  have  plenty  to  do  and 
would  save  much  valuable  time,  besides  making  it  possible  to 
aet  information,  the  lack  of  which  in  some  cases  obscures  the 
diagnosis  and  to  a  certain  extent  cripples  the  treatment  and  con- 
sequent  results.  He  would  be  of  great  aid  in  estabhs^hment  of 
communication  between  the  physician  and  patient,  which  must  be 
the  basis  for  all  effective  treatment.  By  the  means  of  the  inter- 
preter clear  directions  could  be  given  to  patients  and  the  time  of 
the  chief  of  staff  thereby  saved.  ,       ^       k. 

The  patients  themselves  could  be  directly  instructed  not  onl> 
individuallv.  but  collectively,  by  placards  on  the  walls,  telling 
them  how  to  bathe  the  eyes,  apply  salves,  how  to  take  medicines 
the  teaching  of  how  to  avoid  spreading  eye  disease  and  the  hrst 
aid  to  the  injured,  their  dietary  and  regimen,  could  be  effectivel> 
comr^unicated  by'such  wall  signs.  Printed  slips  with  clear  tej.e 
directions  could  be  given  with  the  first  bottle,  telhng  just  Ik.^ 
the  contents  should  be  used,^^  but  among  the  ignorant  this  o  l>^ 
does  not  suffice  and  the  patients  must  be  individually  instructed. 

.  Sydney  Stephenson.  London.     A.  Maitland  Ramsay,  Glasgow.^  ^^_^^^^^^^  ^^^  ^.^^^ 

"  ^^^^-  19  A.  Sulzer.  Paris. 

18  Ibid. 
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111  l)Ut  IVw  clinics  is  the  clerical  work  siifficinitly  jicciiratc.  Tlu' 
rt»»rk  could  l)c  more  adx  jiiita<;coiisl\"  done,  not  only  for  the  patient, 
hut  for  oi)hthalniic  science  in  <;encTal.  hy  s|)ecial  clerks  to  take  the 
case  histories.  This  mi^dit  be  the  first  position  in  which  the  asi)irinj; 
assistant  may  he  placed,  protjressin^  thence  to  the  refraction  room, 
thence  to  that  t>f  clinical  assistant,  and  thence  to  that  of  assistant 
teacher. 

We  come  now  to  the  (piestion  of  fees  for  treatment,  medication, 
and  appliances.  Should  or  should  not  the  indi\iduai  '"charity" 
patient  l)e  charfjed  some  small  sum  for  his  medicines,  for  his  f^la.sses, 
and  for  his  ajjpliances?  A  few  persons  apply  to  ])nl)lic  infirmaries 
and  yet  retain  snfHcient  self  resj)ect  not  to  allow  themselves  to  he 
wholly  pauperized.  Where  the  institution  is  not  fully  supi)()rted 
by  the  State  or  by  some  organization  a  contribution  box  should 
be  in  the  waiting  room,  another  in  the  refraction  room,  and  another 
at  the  pharmacy.  It  is  penny-wise-pound-foolish  to  require  these 
patients  to  pay  anything  direct.  These  institutions  should  be 
supported  by  public  and  private  contributions,  not  directly  by 
fixed  fees  to  the  persons  whom  they  are  intended  to  help.  Con- 
tinental European  clinics  are  in  some  instances  conducted  by  a 
professor  and  snj)i)()rted  by  the  State,  the  polikliniks  by  privat 
docents  and  sui)j)orted  by  benevolent  societies.-'"  Medicine  should 
he  furnished  free.  A  fund  should  be  established  for  the  dispensing 
of  lenses  and  frames,  as  well  as  for  apparatus.  No  gold  or  gold- 
filled  fittings  should  be  given  out.  ^Medicines,  glasses,  and  appar- 
atus should  be  given  in  the  simplest  and  cheaj)est  form  in  which 
they  will  do  the  most  good. 

In  regard  to  the  medicines,  eye  drops  should  not  be  furnished 
in  a  corked  Hask — the  eye  dropper  should  be  a  part  of  the  bottle. 
Salves  should  not  be  given  in  jars  or  wooden  flasks,  they  should  be 
in  tubes,  (ieneral  medicines  should  be  furnished  in  new  and  clean 
bottles.  Certain  medicinal  foods,  as  the  various  infant  and  malted 
foods,  should  be  dispensed.  A  special  milkman,  iceman,  grocer, 
and  butcher  should  })e  unofficially  connected  with  the  institution, 
his  goods  and  his  prices  to  be  frequently  super\ised  by  the  author- 
ities. Favoritism  of  certain  tradesmen  (as  insurance  companies 
in  Europe)  should  not  be  tolerated.-' 

Stress  is  now  laid  on  the  admission  of  operative  cases  to  the 
hospital  wards.  There  is  a  craze  for  cataracts,  despite  the  small 
proportion  of  these  cases  in  America,  where  the  climate  and  methods 
(»f  life  are  not  conducive  to  this  afi'ection,  and  where  it  furnishes 
but  a  modicum  of  the  operative  cases.  There  is  always  room  for 
one  more  operative  case  in  the  hospital,  but  rarely  for  those  requir- 
ing constitutional  treatment.  It  stands  to  reason  that  some 
serious  affections,  such  as  acute  iritis,  can  be  taken  care  of  in  the 

•"  .Julius  Fejer,  Budapest.  "  A    Sulzcr,  Paris. 
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out-i)atient  (k'i)artiiu'iit.  The  cases  most  in  need  of  bedside  atten- 
tion are  serious  accidents  or  those  in  which  the  eye  affection 
requires  constant  rest  in  bed,  or  where  severe  constitutional  disease 
efl'ects  the  ocuhir  distur})ances.  In  the  first  category  we  have 
penetrating  injuries  of  the  eyes;  in  fact,  all  serious  injuries  in  which 
there  is  a  j)ossil)ility  of  j)reserving  the  organ  with  useful  vision. 
Exceptions  should  be  made,  however,  in  those  eyes  which  are  beyond 
all  hope  of  recovery,  and  can  just  as  well  be  attended  to  at  the 
[)atient's  house  until  they  are  in  condition  for  enucleation.  Acute 
glaucoma,  cataract,  and  other  serious  affections  demanding  oper- 
ation, and  especially  those  for  which  a  general  anesthetic  is  needed, 
are,  of  course,  hospital  cases.  The  medical  cases  which  need 
hospital  treatment,  as  distinguished  from  operative,  are  those  with 
accompanying  cardiac,  vascular,  r^nal,  or  gastro-intestinal  dis- 
eases with  other  complications.  These  are  the  ones  which  are  now 
denied  hospital  admission,  treated  with  some  placebo,  and  kept 
on  the  go  to  the  clinic  week  after  week  instead  of  being  placed 
under  observation  and  systematic,  thorough  treatment. 

\o  undergraduate  nurses  should  be  employed  in  an  eye  hospital. 
They  should  be  selected  from  capable  graduates  of  general  hos- 
pitals and  be  above  the  mental  calibre  of  the  ordinary  servant 
girl,  to  which  class  so  many  of  the  applicants  for  the  position  of 
nurse  belong.  They  should  receive  ward  training  and  instruction  in 
the  clinics  in  the  ordinary  methods  of  eye  treatment  and  special 
procedures.  This  is  only  done  in  a  slipshod  maimer  in  most  insti- 
tutions. The  lectures  delivered  to  the  nurses  are  likewise,  as  a 
rule,  only  of  the  most  perfunctory  character,  although  notable 
exceptions  may  be  found  in  some  of  the  larger  ophthalmic  insti- 
tutions. The  present  discipline  of  the  nurses  does  not  lea\e  much 
to  be  desired;  it  all  depends  upon  the  class  from  which  they  are 
taken  and  upon  the  wise  rulings  of  a  capable  superintendent. 

The  house  staff  should  be  selected  from  the  graduate  students 
who  have  completed  courses  of  lectures.  Xo  undergraduates  in 
medicine  should  assist  at  clinics,  prescribe  medicines  or  lenses,  do 
operations  or  refraction  work,  or  under  any  circumstances  give 
instruction  in  a  post-graduate  hospital.  In  some  countries^^  the 
small  recompense  held  out  to  medical  men  on  account  of  poverty 
of  the  inhabitants  renders  it  difficult  to  get  first  class  men  as 
assistants  and  then  too  the  hide-bound  and  medieval  character 
of  the  people  does  not  permit  proper  social  position  of  the  medical 
profession.  Trouble  also  develops  from  these  characteristics  in 
the  management  of  hospitals  and  eleemosynary  and  teaching 
institutions.-^ 

The  course  of  training  for  special  work  should  not  only  include 
ophthalmic  operations  and  treatment  of  hospital  cases,  but  should 

--  Da  Gania  Pinto,  Lisbon.  -^  Ibid. 
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p;iv  particular  attention  td  rt'traction  work,  dia^no.stic  inctli(»(ls. 
siu'li  as  bacteriological  cxaniiiiatioii  of  secretions,  recojinition  of 
tuhercle.  diphtheria,  of  foreijfii  bodies  !)>  the  .r-rax  .s,  and  a  workinj,' 
kno\vled<i;e  of  the  inet]io<ls  of  locali/.ation.  The  path(tlof,fy  of  the 
eye,  iminuni/.atioii  theories,  and  the  principles  of  animal  ex|)eri- 
ineiits,  at  least  to  the  extent  for  which  they  are  recpn'red  for  diag- 
nosis, as  in  inoculation  of  suppose*!  tuberculosis  and  the  study 
of  inicro()r.iianisnLs.  The  principles  of  electrical  treatment  are 
not  taught  in  a  satisfactory  maiuier  in  any  of  our  institutions.  Most 
iuuier>;raduates  are  as  imfamiliar  with  electricity  as  is  the  hij,di 
school  student.  The  practical  ai)plicati()n  of  faradism,  galvanism, 
and  the  high  frequency  currents  is  a  blank  page  to  them.  Ilydro- 
theraj)\"  and  hot  air  treatment  is  sadly  neglected. 

The  e({uipment  of  some  eye  hosi)itals  and  infirmaries  is  certainly 
not  what  should  be  exjjected.  In  the  clinics  even  the  test  lens 
cases  are  incomplete,  being  used  on  dili'erent  days  by  the  staffs 
of  various  clinics,  and  are  often  dirty  and  in  disorder.  They  should 
be  kei)t  arranged  by  the  luirse,  cleaned  by  phenol  solutions  or 
alcohol,-^  and  the  trial  frames  sterilized  and  some  system  of  super- 
\  ision  exercised. 

Diagnostic  apparatus  should  be  of  the  latest  model  instead  of, 
as  is  often  the  case,  being  old  or  in  bad  repair.  The  test  cards  and 
t\pes  are  fre(juently  dirty  and  no  attention  is  paid  to  proper  light- 
ing. This  is  readily  obviated  by  using  transilluminated  opaque 
glass  test  charts.  The  treatment  cases  used  at  the  clinics  are 
.seldom  in  good  condition;  the  medicines  in  the  bottles  are  not 
renewed  luitil  they  have  been  used  up;  the  droj)pers  are  used  from 
one  patient  to  another,  offering  ample  opportunity  for  infection, 
particularly  of  trachoma.  Sterilization  of  instruments,  eye  droppers, 
etc.,  is  essential. ^■'^  The  same  may  be  said  of  utensils,  such  as  jars, 
which  are  passed  from  one  patient  to  another  without  i)roper 
sterilization.  Segregation  of  the  infective  cases,  as  conjunctix  itis, 
ulcer  of  the  coriu'a,  ])an()phthalmitis,  and  trachoma,  should  be 
made  in  special  rooms  or  wards,  and  in  larger  institutions  a  chil- 
dren's ward  is  essential, ^"^  In  these  rooms  special  applications  and 
instruments  should  be  kept. 

Almost  all  institutions  liaxing  clinics  for  the  treatment  of  s])ccial 
forms  of  disease,  aflvertise  instruction  to  practitioners  of  medicine 
in  the  corresponding  specialties.  These  courses  are  supposed  to  be 
limited  to  graduates  in  medicine.  In  a  few  of  these  institutions 
this  instruction  is  not  at  all  in  accordance  with  the  prospectus  and 
advertisement,  neither  in  the  helj)  ofi'ercd  to  prospective  students 
nor  by  the  promises  given  in  return  for  the  fees;  these  promises 
referring  as  much  to  the  spirit  as  to  the  scope  and  detail  of  the 
teaching.     (Graduates  from  small  colleges  in  other  cities,  many  of 

'^*  M.  Wicherkiewicz,  Cracow.  "  Ibid. 
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tlu'iii  practitioners  of  lonij  standing,  come  from  small  towns  or 
rural  districts  attracted  by  the  names  of  eminent  clinicians  and 
the  rci)utation  of  skilled  operators  to  learn  from  them  the  secret 
of  their  success  and  to  actjuire  under  their  supervision  a  little  of 
that  excellence  to  take  hack  to  their  own  patients  and  apply  to 
their  own  practice. 

Every  institution  gi\ing  post-graduate  instruction  prints  a  long 
list  of  such  luminaries  as  star  attractions  of  their  course.  What 
are  the  facts  of  the  case?  And  what  do  the  special  students  get? 
]\Iany  of  the  stars,  he  finds,  are  comiected  with  other  institutions 
which  are  mainly  or  exclusively  didactic  or  j)edagogic,  and  to  these 
the  star  devotes  most  or  all  of  his  time,  neglecting  or  absolutely 
denying  any  duties  or  responsil)ilities  in  the  clinical  school  other 
than  having  his  name  appear  in  i)rint.  Some  of  them  reduce  their 
presence  in  the  hospital  to  one  weekly  visit  of  hardly  an  hour,  and 
they  are  penetrated  with  a  deaf  hostility  to  those  who  give  a  reason- 
able part  of  their  time  and  activity.'-'  Others  are  opposed  to  the 
school  altogether,  but  have  allowed  their  names  to  be  printed  on 
the  prospectus — as  no  one  objects  to  being  advertised  as  long  as 
it  is  done  ethically.  These  teachers  shun  their  clinical  students, 
refuse  them  admission  to  their  clinics,  and  forbid  their  assistants 
to  teach  them  unless  they  pay  a  special  fee  therefor.  The  bulk 
of  the  teaching,  therefore,  devolves  upon  the  assistant  teachers, 
many  of  whom  are  efficient  and  ambitious,  with  enthusiasm  for 
demonstration  and  a  gift  for  imparting  knowledge.  They  come 
into  closer  contact  with  the  post-graduate,  as  does  the  tutor  at 
college  or  the  privat  docent  abroad,  and  from  these  men  much 
can  be  learned.  Their  disadvantages,  however,  are  many.  The 
routine  of  clinical  work  takes  up  a  great  deal  of  their  time,  and  the 
work  of  the  cUnic  suffers  if  they  spend  much  time  in  teaching.  Of 
course,  with  adequate  assistance  both  functions  could  be  carried 
out  perfectly  well,  but  this  would  require  a  larger  staff  and  new 
heads  of  departments,  and  we  have  seen  where  the  opposition  to 
this  reform  is  deeply  rooted. 

Instruction  in  refraction,  diagnosis,  pathology,  general  operative 
technique,  and  the  details  of  after-treatment,  as  well  as  clinical 
diseases  and  special  courses  in  the  physiology  of  vision,  could  well 
be  given  by  such  assistants,  provided  that  they  showed  they  were 
fitted  for  these  duties,  the  surgeons  limiting  themselves  to  opera- 
tive surgery  of  the  eye  and  clinical  ophthalmology.  The  turning 
out  of  poorly  trained  and  hence  incompetent  oculists  by  some 
poor  graduate  schools  is  one  of  the  results  of  slipshod  instruction.-^ 
But  in  the  writer's  personal  experience  such  self-styled  specialists 
are  premature  deliveries  of  even  the  best  institutions — self-inflicted 
abortions  in  fact,  caused  by  systemic  disease  in  the  embryo,  and 
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arc  larfxt'ly  ol'  the  class  dt"  men  who  ()l)taiii  tlicir  special  c(|iicati()ii 
l>y  a  few  weeks  or  inoiitlis  ot"  sii]HTHciaI  observation  of  European 
clinics-  some  of  these  asjjirants  not  e\<'n  ha\"in^  a  smattering,'  of 
the  foreign  lanj^uaye  used  hy  the  j)rofessor. 

An  ideal  school,  in  addition  to  tiie  usual  medical  and  operati\t' 
courses,  would  oti'er  instruction  in  the  h\f,Mene  of  Nision,  ocular 
dietetics,  pro|)hyla\is  of  infection,  |)rophylaxis  of  injury  to  the  eyes, 
the  i)re\"ention  ot  blindness,  as  well  as  the  management,  training, 
occupation,  and  care  of  the  blind;  a  study  of  occupational  eye 
diseases,  of  eye  injuries  connected  with  the  various  trades,  together 
with  visits  to  the  various  manufactories  and  institutions,  the 
examination  of  machinery  where  accidents  are  liable  to  occur, 
study  of  the  management  of  these  factories,  workshoj)s,  and  (xj" 
mine  work  should  be  given.  The  economic  question  of  blindness- 
and  its  relation  to  the  State,  charities,  and  insurance,  might  be 
considered.  Instruction  of  special  nature  for  oculists  should  be 
(in  addition  to  diseases  and  operations)  the  study  of  those  affec- 
tions which  are  the  effect  of  or  are  necessitated  by  the  environment 
and  general  conditions,  the  study  of  ophthalmic  and  optical 
questions,  the  use  of  special  apparatus,  study  of  models  of  optical 
instruments,  investigation  of  the  color  sense,  and  other  points  in 
the  physiology  and  pathology  of  vision.  Electrotherapeutics  is 
generally  sadly  neglected.  The  specialists  in  electrotherapeutics 
have  ordinarily  a  holy  terror  of  the  eye,  and  will  not  give  suffic- 
ient dosage  to  be  therapeutically  efficient.-^  Each  oculist  should 
be  well  versed  in  electrotherapeutics  and  radiology  so  that  he  may 
at  least  personally  direct  their  application. 

The  scope  of  instruction,  or  rather  its  object,  might  be  widened 
to  include  laymen  who  devote  themselve  to  work  in  which  diseased 
eyes  and  poor  vision  are  factors.  Settlement  workers,  teachers, 
officials  in  reformatories  and  charitable  institutions  might  take 
such  courses  to  the  advantage  of  those  committed  to  their  care. 

We  hope  that  the  educational  value  of  this  article  will  be  con- 
sidered by  the  reader  to  outweigh  individual  idiosyncrasy  and  to 
balance  any  Utopian  ideas  that  may  be  herewith  |)ronHilgated. 
\^e  recognize,  as  any  fair  o})server  must,  what  inestimable  good 
is  being  done,  how  much  is  being  accomplished,  and  how  much  the 
good  outweighs  the  bad.  There  is,  however,  much  room  for 
improvement  in  our  eye  dispensaries  and  teaching  institutions, 
and  much  might  be  added  to  the  utlimate  results  and  savings. 
It  is  with  a  recognition  of  these  possibilities  and  of  the  very  evi- 
dent need  of  reform  in  institutions,  and  with  the  still  more  evident 
possibility  of  bringing  al)out  such  reform,  that  we  endeavor  to 
call  attention  to  the  sins  of  omission  and  commission,  and  to  come 
nearer  the  perfection  which  could  be  reached  were  the  ell'ort  made 
by  those  most  directly  interested. 

-•  A.  Sulzer,  Paris. 
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THE  TREATMENT  OF  LOCOMOTOR  ATAXIA.' 
By  Edward  Livingston  Hunt,  M.D., 

AS8f>CIATK   fO\S[-LTIN<i    NEimOLOOIST,    ST.    M'KF.'s   H08PITAI,,   NEW    YORK. 

To  outline  a  (Icfiiiitc  ])laii  tor  the  treatment  of  locomotor  ataxia 
is  (lifficult.  To  lay  down  hard  and  fast  rules  is  im])raetical)le.  To 
treat  every  ])atient  alike  is  not  possible.  Conditions  are  eomj)le.\ 
and  symptoms  numerous;  in  each  case  there  has  to  be  considered 
the  treatment  not  only  of  the  disease  but  also  of  the  indi\idual. 
It  is  true  that  the  earlier  a  patient  comes  under  treatment  th<- 
better  will  be  the  results;  it  is  true  that  the  more  persistently  he 
remains  under  treatment  the  more  lasting  will  be  the  results;  it  is 
true  that  the  more  negligent  he  is  of  treatment  the  more  disastrous 
will  be  the  results. 

Every  case  of  tabes  should  have  both  a  j^hysical  and  laboratory 
examination.  In  every  case  there  should  be  made  an  ophthalmo- 
scopic examination;  in  every  case  there  should  be  made  a  Wasser- 
mann  test.  In  ordering  a  Wassermann  test  it  should  always  be 
remembered  that  if  the  blood  is  taken  too  soon  after  the  adminis- 
tration of  either  mercury  or  arsenic  the  result  will  be  valueless. 
Mercury  and  arsenic  for  a  period  of  twelve  weeks  after  their 
administration  render  the  Wassermann  test  negative. 

Locomotor  ataxia  is  a  parasyphilitic  disease.  In  its  treatment, 
therefore,  it  is  of  importance  to  weigh  the  value  of  salvarsan  and 
mercury.  Salvarsan  does  little  good;  instances  have  been  reported 
w^here  its  administration  has  aided,  but  these  cases  have  been  few 
and  early.  Nonne  thinks  that  its  administration  has,  for  a  time 
at  least,  relieved  some  of  the  symptoms.  There  has  been  no  real 
definite  proof  that  in  locomotor  ataxia  any  marked  or  permanent 
help  has  followed  the  use  of  salvarsan.  Such  good  as  has  resulted 
has  been  of  a  transient  nature,  and  decidedly  questionable.  On 
the  other  hand,  instances  have  been  chronicled  where  its  use  has 
inaugurated  an  optic  neuritis  and  hastened  an  optic  atrophy.  It 
should  not  be  given  if  arsenic  has  been  recently  administered. 

Alercury  is  of  benefit.  To  my  mind  its  use  is  indicated  in  every 
disease  where  the  etiology  has  been  proved  to  be  syphilitic.  In 
tabes  the  contraindications  to  its  use  are  a  beginning  optic-nerve 
atrophy,  well  advanced  cases,  dyspeptic  and  anemic  cases,  and 
those  which  show  an  intolerance  or  those  which  have  had  a  great 
deal  of  mercury.  It  is  best  administered  by  the  hypodermic  method, 
the  next  best  method  is  by  inunction,  and  the  poorest  way  to 
administer  mercury  is  by  the  mouth.  The  fundus  should  be 
examined;  if  there  is  any  indication  of  an  involvement  of  the  optic 
nerve  neither  salvarsan  nor  mercury  should  be  given. 

'  Re.-jcl  before  the  Medical  Society  of  the  State  of  New  York,  April  16,  1912,  at  Albany,  N.  Y. 
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The  question  as  to  wlietlicr  or  not  tlu'  patient  is  in  need  (if 
mercurial  treatment  is  one  difficult  to  decide.  The  hest  ^'uides  are 
the  pMicrai  condition  of  tlu'  patient,  the  index  afVonh-d  hy  the 
Wassermann  test,  and  the  clinical  c\  idence  as  to  whether  or  not 
the  tabetic  process  is  arrested. 

The  treatment  of  the  seat  of  the  disease  consists  of  such  measures 
as  may  l)e  directed  toward  imi)ro\  in<f  the  local  nutrition  of  the 
cord.  These  consist  (1)  of  counterirritation,  as  galvanism,  hot 
and  cold  ai)plicati<)ns,  and  especially  the  cautery;  (2)  of  measures 
directed  toward  stretching  the  cord.  Formerly  this  was  accom- 
plished by  having  these  patients  hang  from  a  parallel  bar,  but  more 
recently  there  has  been  adopted  a  safer  and  more  reliable  method, 
namely,  that  of  flexing  the  trunk  uj)on  the  extended  legs  while  the 
patient  is  on  the  floor  in  a  sitting  posture. 

The  treatment  of  the  symptoms  can  best  be  considered  in  the 
order  of  their  importance  and  frequency.  The  first,  the  most 
common,  and  the  most  distressing  symptom  of  tabes  is  the  pain. 
It  occurs  in  <SS  per  cent,  of  the  cases.  First,  simple  external  reme- 
dies should  be  tried,  such  as  hot-water  bags,  the  application  of 
sand  bags,  ironing,  ices,  iodine,  mustard,  and  plunging  the  leg  in 
alternating  hot  and  cold  baths.  Dry  cups,  the  cautery,  chloroform 
liniment,  firm  bandaging,  vibration,  massage,  and  faradization 
can  and  should  be  tried.  If  in  spite  of  these  remedies  the  pains  still 
persist  or  tend  to  become  worse  the  patient  should  be  put  to  bed 
and  resort  had  to  internal  remedies.  For  this  purpose  a  host  of 
drugs  have  been  emj)loyed.  One  may  choose  from  aspirin,  anti- 
kamnia,  pyramidon,  antipyrin,  codeine,  salpyrin,  and  even  sodium 
salicylate.  A  French  method,  which  consists  of  injecting  a  week 
solution  of  cocaine  into  the  subarachnoid  space  should  also  be 
mentioned.  It  is  neither  i)ractical  nor  free  from  danger.  Finally, 
there  is  the  hypodermic  of  morphine.  This  should  only  be  given 
by  a  physician,  and  then  as  a  last  resort.  If,  however,  nothing 
else  relieves  the  patient  it  should  be  given  unhesitatingly.  It  is 
a  curious,  but  nonetheless  true,  fact  that  the  particular  remedy 
which  will  at  one  time  relieve  the  attack  of  pain  will  at  another 
time  utterly  fail.  Rest  is  a  powerful  aid,  and  these  patients 
are  greatly  benefited  by  j)rolong((l  periods  of  rest  in  bed  and  l)y 
nourishing  food. 

The  second  most  common  symptom  of  tabes  is  disturbances  of 
the  bladder.  These  occur  in  <S()  per  cent,  of  the  cases.  Here  there 
are  few  drugs  which  can  aid  us.  .  Strychnine  to  give  tone  to  the 
bladder  wall,  ergot,  and  urotropin  if  cystitis  has  develoi)ed.  ]\Iuch 
can  be  done,  however,  by  careful  attention  to  the  bladder.  The 
patient  should  be  taught  to  empty  the  bladder  at  fixed  and  frecpicnt 
mterxals,  and,  if  necessary,  bladder  washings  gi\"eii.  The  catheter 
should  be  kej^t  as  a  last  resort.  The  passing  of  sounds,  faradizations 
to  the  perineum,  and  even  the  stimulating  of  the  urethra  by  local 


400  hint:  tueat.mkxt  of  locomotoh  ataxia 

applications  of  nitrate  of  silver  sometimes  help.  This  aid  may 
only  be  of  a  psychic  nature,  hut  nonetheless  I  have  seen  it  help, 
and  consider  it  justifiable. 

Ataxia  of  the  legs  occurs  in  75  per  cent,  of  cases.  Here  treatment 
gives  brilliant  results.  The  i)atient  can  be  taught  the  Fraenkel 
exercises.  These  consist  of  a  series  of  mild  gymnastics,  performed 
at  first  in  bed,  later  when  standing,  and  finally  when  walking. 
The  object  is  to  reeducate  the  legs:  first  to  stand,  next  to  step,  and 
then  to  walk.  The  patient  should  do  these  exercises  without  the 
aid  of  a  stick  or  his  eyes.  Persistency  is  required;  a  daily  course 
of  these  exercises  should  be  followed  for  fifteen  minutes  in  the 
morning  and  again  in  the  afternoon.  The  physician  should  care- 
fully observe  the  patient,  as  the  latter  is  apt  to  overdo  and  tire 
himself.  The  tabetic  is  in  no  way  capable  of  judging  of  his  own 
capacity,  a  point  which  cannot  be  too  strongly  emphasized.  The 
PVaenkel  exercises  are  numerous,  but  space  is  lacking  to  go  into 
them  here  in  detail.  These  exercises  can  also  be  applied  to  the 
hands;  precise  and  delicate  motions  can  be  practised,  which  will 
give  very  remarkable  results. 

It  is  important  that  these  patients  learn  to  walk  without  the 
aid  of  their  eyes.  Let  me  emphasize  that  women  tabetics  are 
troubled  very  little  with  ataxia.  This  may  be  due  to  their  skirts. 
Also  that  those  ataxia  cases  which  become  blind,  invariably  improve 
in  so  far  as  their  walking  is  concerned.  These  two  instances  call 
our  attention  to  the  importance  of  having  the  ataxia  patient  walk 
with  his  legs  and  not  with  his  eyes. 

The  diminution  of  the  sexual  desire  is  unfortunately  beyond 
the  aid  of  the  medical  man.  Tonics  and  aphrodisiacs  can  be  tried, 
but  usually  accomplish  but  little.  Damiana,  strychnine,  and 
yohimbin  give  the  best  results,  but  even  they  prove  unavailing. 

Perforating  ulcer  of  the  foot  is  an  unusual  complication.  It 
occurs  in  5  per  cent,  of  the  cases.  The  treatment  is  rest  in  bed, 
protection  in  the  form  of  a  local  application,  and  finally  stretching 
of  the  posterior  tibial  nerve. 

The  ocular  palsies,  involving  the  second,  third,  and  sixth  nerves, 
occur  in  about  10  per  cent,  of  the  cases.  The  treatment  of  these  is 
unsatisfactory.  For  the  diplopia  a  shaded  glass  can  be  worn.  I 
have  a  patient  who  sufi'ers  from  this  condition,  and  to  do  away 
with  it  wears  a  pair  of  eyeglasses  in  one  of  which  the  glass  is  opaque. 
In  cases  where  there  is  sixth-nerve  paralysis,  resort  can  be  had  i 
to  constant  exercises,  consisting  of  training  and  reeducating  those 
muscles. 

Ptosis  is  always  a  distressing  symptom.     It  fortunately  is  not 
of    common    occurrence,    and    frequently    yields    to    antisyphilitic 
remedies.     If  permanent,  surgical  measures  may  have  to  be  con-   i 
sidered.    A  tuck  can  be  taken  which  will  keep  the  lid  up,  but  will,    '• 
of  course,  not  afl'ect  the  accompanying  double  vision.    Electricity 
here  is  of  no  use. 
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The  treatment  for  the  optie  lu-uritis  and  for  optic  uvrvv  atrophy 
has  so  far  proved  uiiavaiHiifi:.  Strychiiiiic  in  dail.\  doses  nia.\-  dehi\- 
the  atrophy.     Merenry  should  he  stopjx'd. 

The  joint  deformities  are  diffienlt  to  treat.  Mechanical 
apphanees  sometimes  aid,  hut  e\en  amputation  may  have  to  he 
considered.  These  joint  complieations,  however,  do  best  if  let 
alone. 

The  crises  whieh  occur  in  tal)es  are  varied  and  numerous.  Con- 
trary to  fjeneral  opinion,  they  are  of  unusual  occurrence,  as  one 
meets  with  a  erisis  in  only  about  0  per  cent,  of  the  cases.  They  are 
best  classified  in  accordance  with  the  several  viscera.  The  most 
imj)ortant  for  the  therapeutist  and  the  one  which  is  most  commonly 
encountered  is  the  jjjastric  crisis.  The  treatment  of  the  fjastric 
crisis  is  either  medical  or  surgical.  Medical  treatment  is  the  least 
radical  and  the  most  practical.  The  most  serviceable  drugs  are 
cerium  oxalate  in  5-grain  doses  every  half-hour,  minute  doses  of 
strychnine,  antipyrin  in  frecfuent  and  small  doses,  chloral  hydrate, 
cannabis  indica,  and  some  of  the  alkaloids  of  opium,  as  codein  and 
dionin.  Powdered  opium  itself  can  be  administered,  first  in  the 
form  of  suppositories  and  later  hypodermically.  Methylene  blue 
in  1-grain  doses  has  been  tried.  Oppenheim  speaks  of  injections  of 
cocaine  into  the  epidural  and  subarachnoid  spaces  of  the  spinal 
canal.  Levy  and  Pope  have  added  to  these  injections  alcohol  and 
stovain.  Simple  lumbar  puncture  has  been  done  with  but  scant 
results.  These  latter  methods  are,  however,  far  too  radical  and 
far  too  impractical  to  warrant  serious  consideration  in  every-day 
practice.  A  patient  who  is  subject  to  gastric  crises  should  have  a 
series  of  simple  and  harmless  remedies,  which  he  can  use  when  the 
crisis  occurs.  If,  after  repeated  attempts  there  is  no  abatement, 
hypodermics  of  morphine  are  indicated  and  should  unhesitatingly 
be  gi\en.  The  hypodermic  of  morphine  shoukl  only  be  given 
when  all  reasonable  remedies  have  failed  and  when  the  patient  has 
reachcfl  a  point  Avhere  decided  inroads  are  being  made  upon  his 
reserve  strength  and  vitality.  This  means  that  every  effort  should 
be  put  forth  between  the  attacks  to  build  uj)  the  j)atient  and  to 
feed  him  so  that  he  will  be  prepared  and  ready  to  withstand  an 
attack  of  vomiting.  It  is  this  intercurrent  treatment  which  is  the 
keynote  of  the  treatment  of  the  gastric  crisis. 

The  surgical  treatment,  which  consists  of  dividing  the  posterior 
nerve  roots,  has  been  recently  written  of  and  tried  by  some.  Per- 
sonally I  have  had  no  experience  with  it,  and  except  as  a  last  resort 
should  hardly  be  inclined  to  advocate  it.  A  patient  with  tabes  is 
to  my  mind  not  a  fit  subject  for  a  serious  operation,  provided  that 
such  operation  can  be  avoided. 

The  laryngeal  crises  can  best  be  helped  by  sprays  of  menthol, 
and  as  a  last  resort  cocaine. 

The  rectal  crises  can  be  relieved  by  suppositories  and  fomenta- 
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tions.  The  crises  of  the  other  viscera  have  to  be  met  by  the  admin- 
istration of  many  and  \aricd  local  remedies  as  well  as  by  opium. 
In  tabes  morphine  is  a  powerful,  but  a  dangerous  aid — one  to  be 
used  with  great  judgment,  but  in  supreme  moments  with  no  hesi- 
tation. 

The  treatment  of  the  mental  condition  of  the  patient  is  import- 
ant. The  tabetic  is  peculiarly  susceptible  to  suggestion,  and  is 
constantly  seeking  new  remedies  and  outside  aid.  His  condition 
is  ever  before  him.  He  is  sensitive,  easily  depressed,  and  easily 
exhiliratcd.  Hope  springs  eternal — undoul^tedly  a  wise  provision 
of  nature,  and  one  which  should  be  encouraged.  A  change  of 
treatment,  a  new  remedy,  a  new  suggestion,  however  trivial,  will 
often  start  one  of  these  unfortunates  upon  a  new  lease  of  life.  The 
physician  should  bear  this  in  mind  and  never  relax  in  his  efforts 
to  make  new  suggestions  and  to  stimulate  hope. 

The  treatment  of  the  physical  condition  of  the  tabetic  is  all 
important.  The  disease  is  characterized  by  sudden  and  unexpected 
crises  and  exacerbations,  (^onstant  efforts  should  therefore  be 
made  to  impro\e  the  general  health  and  to  fortify  the  strength.  A 
reser^•e  of  energy  and  force  is  of  great  value.  The  degree  of  anemia, 
the  blood  pressure,  and  the  weight  should  be  closely  watched.  A 
tabetic  who  loses  weight  is  not  doing  ^vell;  a  tabetic  who  gains 
weight  is  doing  well.  A  simple  but  nutritious  diet  helps;  one 
abounding  in  fats  helps  more.  Cream,  butter,  bacon,  marrow,  and 
oils  are  indicated.  Baths  aid,  warm  baths  especially.  They  serve 
to  quiet  these  patients,  to  relieve  the  pain,  and  to  improve  the 
general  nutrition.  Carbonic  acid  baths  are  of  service.  Spinal 
douches,  if  not  too  violent,  are  useful.  General  tonics — iron, 
strychnine,  and  especially  arsenic — are  from  time  to  time  of  great 
value.  If  much  emaciated,  cod-liver  oil  is  indicated;  and  if  the 
stomach  is  disturbed,  nux  vomica  may  be  useful.  Constant  and 
unremitting  attention  must  be  given  to  the  bowels.  One  of  the 
great  horrors  of  the  disease  is  the  obstinate  constipation.  Laxatives, 
plenty  of  fluids,  fruits,  and  enemas  must  be  used. 

vSo  far  ias  climate  is  concerned,  the  tabetic  does  better  in  summer 
than  winter,  and  therefore  in  a  warm,  dry  atmosphere.  These 
patients  move  abou£  with  so  great  difficulty  that  few  if  any  obtain 
sufficient  air,  a  factor  which  is  not  sufficiently  recognized  and  one 
which  is  of  great  importance.  A  change  of  environment  will  often 
prove  beneficial.  A  month  spent  at  Lamalou  les  Bains  in  France 
is  very  helpful. 

Rest  is  a  wonderful  aid.  Many  of  these  sufferers  fail  to  do  well 
under  every  condition,  but  let  them  spend  two  or  three  days  in 
bed  and  the  improvement  is  remarkable.  Rest  in  bed  aids  them 
physically  and  aids  them  mentally.  Massage  is  serviceable  to 
them,  especially  at  the  beginning.  They  should  be  constantly 
cautioned  against  physical  strains  and  exhausting  effort. 
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Finally,  the  treatnioiit  of  tabes  is  one  in  which  there  shonid  he 
constant  snpervision.  The  greatest  attention  shonhl  be  dexoted 
to  details.  1  )ru>js  should  be  used  as  sparinj^ly  as  |>ossible.  Air, 
rest,  hydrotherapx ,  and  fattening  food  should  be  tried,  while  the 
physician  should  ado|)t  a  ucxcr-t'ailinii'  attitude  ot"  hope  .-iiid 
encoiirufjenient. 


TUBERCULIN  THERAPY  IN  SURGICAL  TUBERCULOSIS. 
By  Thomas  Wood  Hastings,  M.l).. 

PROFESSflR  OF  CLINICAL   PATHOLOGY  IN  THK  COUNKLL   UNIVERSITY  MKDICAL   COLLEGE,   NEW   YORK. 

(Conoluflcd  from  page  270.  Augu.st,  1912.) 
PART    V.      Tt  HKRCrLIX    CONTROLLED    BY    OPSONIC    INDEX. 

Control  by  Opsonic  Index.  Wright^"-  (1910)  still  claims  that 
the  opsonic  index  is  of  value  in  diagnosis,  and  for  guidance  in  dosage 
in  a  certain  class  of  cases.  On  the  following  pages  of  the  same 
number  of  the  Lcniret  (page  SS5)  there  is  recorded  a  lengthy  dis- 
cussion by  Latham,  Hewlett,  Walters,  Warner,  and  Lawson,  and, 
with  the  exception  of  Lawson  and  Wright,  all  conclude  that  a 
careful  observation  of  clinical  symptoms  is  more  valuable  than 
studies  of  the  blood  serum  for  a  guide  to  dosage.  Latham'*^  and 
Leishman'"''  believe  that  clinical  observation  forms  a  good  guide 
for  vaccine  therapy. 

^L\NAGEM^:NT  OF  DosAGE.  A  (lose  of  vaccine  followed  in  twenty- 
four  hours  by  a  rise  in  temperature,  or  increase  in  fluctuation  of 
temperature,  or  by  exacerbation  of  symptoms,  is  too  large.  A 
dose  producing  no  effect  upon  the  temperature,  and  no  change 
upon  the  symptoms,  is  too  small.  The  ])roper  dose  is  one  which 
either  lowers  the  temperature  or  is  followed  by  a  diminution  in 
the  fluctuation  of  temperature,  and  by  im])r()\ement  in  the  symp- 
toms; and  when  the  efl'ect  of  the  proper  dose  becomes  less,  the  dose 
should  be  increased;  but  the  dose  which  gives  good  results  should 
be  repeated.    These  rules  apply  also  to  tuberculin  therapy. 

Inman*^  states  that  it  is  essentially  an  individual  treatment. 
There  are  three  guides:  (1)  The  general  condition  of  the  patient; 
symptoms,  physical  signs;  (2)  the  temperature  curve;  ['4)  investiga- 
tion of  the  serum.  Each  is  valuable,  but  together  each  is  more 
valuable. 

Emery''^  states  that  the  opsonic  index  aft'ords  no  clue  to  the 
antibodies  formed,  and  that  the  same  beheflts  may  be  obtained 
by  simpler  methods.  Control  by  the  opsonic  index,  or  any  other 
method   of   serum   examination   seems   unnecessary.      Wright's'"^ 
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results  show  that  the  h'lijith  of  treatment  varied  from  two  to 
thirty-nine  inontlis,  a  variation  similar  to  that  reeorded  by  Sahli, 
Denys,  Trudeau,  who  have  eontroUed  cases  for  years  by  careful 
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Fig.  5. — Opsonic  index  to  tubercle  bacillus.     Incipient  pulmonary  tuberculosis. 

observation  of  the  clinical  signs  and  symptoms.  Such  variations 
are  so  dependent  upon  the  individual  response  at  one  time  and 
another,  and  the  opsonic  index  is  so  fluctuating  in  an  individual 
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Fig.  0. — Opsonic  index  to  tubercle  bacillus.    Case  of  advanced  pulmonary  tuberculosi.=. 

invaded  with  tubercle  (Figs..  5  and  G),  as  shown  by  Reyn  and 
Kjer-Petersen,'-^''  Hastings, ^''•'^  and  van  der  Weij,!""  and  many 
others,   that   injections   should    be   giNen    regardless  of  the   index, 
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provided  the  patient   sli(t\v>  iiiiincdiatr  lolcraiicc  and  slll^^l■(|lI(  iit 
iiiipnAcnit'iit  ( I-'ii,'.  7 ). 


Fio.  7. — Opsonic  iiulox  to  tiihorclc  hafilliis.     Cervical  adenitis,  tuberculous 


PART  VI.   HECOHDS  OF  IXOCULATIOXS. 


The  use  of  tiiherciilin  for  surgical  cases  is  of  later  development 
than  for  i)iilinoiiary  cases.  Among  the  first  reports  are  those  of 
Petruschky^  (1<)()4),  von  Hippel,'"^  Dorschlag,"^^  Xourney,'"^ 
Denys,!-^  Ileeriuaim/"^  Wright,-^*^  Bulloch.i^^  Kraemer,"'^  Walker,"-^ 
Kohler  and  Lenzmann,"*  and  IJirnhaum."'^  Wright^*  has  recently 
given  a  table  relating  to  surgical  cases;  but  his  experience  does  not 
equal  that  of  Nathan  Raw,'"'  who  is  probably  handling  with 
tuberculin  more  cases  of  tuberculosis,  pulmonary,  and  surgical, 
than  any  one  other  individual,  and  has  had  experience  with  gland, 
genito-urinary,  peritoneal,  l)one,  and  pelvic  (gynecological)  infec- 
tions. 

Surgical.  One  finds  scattered  throughout  the  literature  on 
l)ulmonary  invasion  isolated  instances  of  a  few  case  reports  on 
surgical  conditions  (Petruschky,  Denys,  Klebs,  Barney,  Pottenger), 
and  a  few  articles  have  appeared  recently  in  this  country  by  Hart- 
well  and  Streeter."^  Thomas,''^  Winslow,"^  Peter,i2o  Tlark,'-' 
and  Pottenger.^'" 

This  report  covers  the  study  in  detail  of  over  174  cases.  The 
cases  are  grouped  according  to  the  anatomical  focus  invaded 
as  follows:  (1)  Larynx,  4  cases,  1  death;  (2)  glands  (adenitis), 
cervical,  43;  iliac,  2;  45  cases,  3  deaths;  (3)  eye  and  adnexa,  9 
cases;  (4)  tongue  (glossal),  1  case  (with  advanced  pulmonary  and 
cervical  gland  tuberculosis),  1  death;  (5)  .skin  (lupus),  3  cases; 
(6)  bones  and  joints,  orthopedic,  (55  cases;  (7)  peritoneum,  peri- 
tonitis, 5  cases,  2  deaths;  (8)  intestine,  intestinal,  2  cases,  1  death; 
rectal,  4  cases;  (9)  adrenal  glands,  Addison's  disease,  5  ca.ses,  5 
deaths;  (10)  genito-urinary  tract,  31  cases,  1  death. 

A  summary  of  the  above  shows  a  total  of  174  cases,  13  deaths; 
6  cases  with  pulmonary  involvement,  1  renal  case  with  no  involve- 
ment other  than  in  genito-urinary  tract,  5  cases  of  Addison's 
disease,  and  1  case  of  general  tuberculous  adenitis. 

VOL.    144,    NO.    3. SEPTE.MBEU,    1912.        14 
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Laryngeal.  Tuberculosis  of  the  larynx  is  classed,  as  a  rule, 
under  the  respiratory  and  pulmonary  invasion,  and  favorable 
reports  have  been  made  by  Juras//^^  Pottenger'--  and  Winslow."' 

We  have  recorded  4  "open"*  cases,  13  of  them  compHcating  some 
other  form  of  surgical  tuberculosis,  and  improvement  has  been 
noted  in  all  lesions  in  such  cases.  The  total  of  cases  to  date  treated 
or  now  under  treatment  is  7,  and  of  these  1  only  has  died.  Three 
cases  which  have  been  under  treatment  k'ss  than  one  year  are 
not  included  in  this  report. 

Glandular.  Results  for  gland  invasion,  in  a  small  number  of 
cases,  were  reported  by  Petruschky*  in  1904,  and  Wright^**  in  1905. 
Denys,'-  in  1905,  recorded  and  pictured  the  results  of  B.  F.  in  the 
service  of  Sluyts,  who  treated  20  cases  with  tuberculin  and  by 
minor  surgical  methods,  resulting  in  20  cures  which  were  slow  in 
their  course,  but  without  radical  operation. 

Inoperable  adenitis,  "open"  or  "closed,"  responds  readily  to 
injections  but  a  cure  may  require  three  years.  Our  cases  are 
45,  42  postoperative;  43  cervical,  2  with  mediastinal  and  2  with 
axillary  involvement;  33  "closed"  postoperative;  3  "closed," 
no  operation;  7  "open"  postoperative,  and  2  inguinal  "closed" 
postoperative. 

Of  the  43  cervical,  3  were  complicated  with  renal  or  cystic  or 
other  genito-urinary  involvement;  5  with  pulmonary  (2  deaths); 
6  with  ophthalmic  involvement;  1  case  died  six  wrecks  after  cessa- 
tion of  treatment  with  symptoms  of  brain  tumor  and  finally,  of 
cerebral  hemorrhage.     Total  deaths,  3. 

In  2  cases,  only  possible  recrudescences  of  the  infection  were 
noted,  in  1  in  the  spine  and  in  another  possibly  in  the  brain  as  a 
solitary  tubercle.  Abstracts  of  the  histories  of  these  2  cases  are 
inserted  here. 

Case  I. — Marjorie  K.,  aged  two  years.  Tuberculous  cervical 
adenitis,  two  and  one-half  months  duration;  suppuration;  two 
operations,  with  little  improvement;  temperature  variable,  usually 
three  days  out  of  the  week  to  102.5°  F.  in  the  late  afternoon.  Inocu- 
lations from  February  19,  1910,  to  September  1,  1910  (six  and 
one-quarter  months);  30  inoculations;  mixed  vaccine,  Micrococcus 
aureus  and  pneumococcus  from  May  10  to  September  1,  1910 
(19  inoculations);  reported  upon  one  year  after  apparent  cure; 
recrudescence  of  tuberculous  disease  in  spine. 

One  month  after  an  attack  of  influenza,  November,  1909,  in 
Florence,  the  cervical  glands  in  the  right  side  began  to  enlarge. 
Operated  upon  in  England,  December  24,  1909.  Profuse  suppura- 
tion of  wound  continued  and  on  January  20,  a  more  thorough 
operation  was  done  on  right  neck.     Two  open  wounds  persisted. 

February  18,  1910.  Adenoids  and  tonsils  removed.  Cultures 
from  cervical  wounds  sterile. 

*  For  fxplanation  of  terms  "open"  ami  "dosed"  see  page  262 
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TuixTculiii  iiiji'ftions  hc^uii  Fcl)ru;iry  H),  lOlO  (0.1  c.c.  of 
(>.0()()(  10(11  );  \vcij,Mit,  'A()\  poimcis. 

March  S.    Wcij^ht,  28^  pounds.    Otitis  media  left. 

March  22.    Micrococcus  aureus  from  wovmd  and  left  ear. 

•Vpril  S.  Xares  and  ears  treated  for  infection.  (,'onjuncti\itis 
rifjht   eye,   autoj^enous  Micrococcus  aureus   vaccine   (5(),0()(),()()0). 

April  20.     Purulent  conjunctivitis  both  eyes. 

April  27.  Weight,  29  pounds;  temperature  to  105'^  F.,  and  a 
<econd  acute  middle  ear  infection.  In  cultures  Micrococcus  aureus 
and  pneumococcus  were  found  and  a  mixed  vaccine  was  prepared. 
Tuherculin  had  heen  continued.     Wounds  healin<r. 

May  15.  Fifteenth  inoculation  (0.4  of  O.OOOOOlj  of  tuherculin. 
Mixed  vaccine  25,000,000  pneumococcus,  75,000,000  Micrococcus 
aureus.    Condition  excellent. 

May  25.    Conjunctivitis  recurred  in  both  eyes. 

June  11.  Tuherculin  injections  bad  increased  to  0.1  of  0.00001. 
Weight,  31  pounds.  Tuberculin  injections  continued;  vaccine 
injections  discontinued.     Patient  removed  to  the  country. 

September  1.  Condition  excellent,  apparently  cured,  and  injec- 
tions of  tui)erculin  discontinued. 

December  1.  No  recurrence  in  the  glands  and  general  health 
excellent.  Seven  months  after  last  tuberculin  injection  symptoms 
of  invasion  of  the  spine  and  two  months  later  Pott's  disease  well 
established. 

Case  II.- — Dr.  W.,  aged  thirty-eight  years.  Tuberculous 
adenitis,  cervical,  suV)mental,  axillary,  mediastinal  (?).  Four 
years  before  coming  under  observation,  right  and  left  cervical 
glands  enlarged,  following  an  attack  of  tonsillitis;  radical  opera- 
tions in  ]May,  1900,  and  October,  1906;  several  minor  operations 
up  to  and  during  1908;  improvement  after  surgical  intervention 
temporary;  hygienic  treatment  from  1900  to  1908;  temperature 
(|uite  regularly  to  101°  F.  in  the  late  afternoon.  Tuberculin  inocula- 
tions December  10,  1907,  to  August  19,  1908;  from  September  21, 
1908,  to  December  14,  1908;  from  January  30,  1909,  to  August  17, 
1909;  from  December  15,  1909,  to  January  30,  1911  (90  inocula- 
tions). Tetanus  antitoxin  Augu.st  19,  1908,  serum-disease. 
Autogenous  ^Micrococcus  aureus  vaccine  from  March  31,  1908, 
to  May  26,  1908;  from  November  7,  1908,  to  August  2,  1909  (47 
inoculations),  under  observation  3^  months  after  last  tuberculin 
inoculation  January  30,  1911;  under  good  hygienic  surroundings 
from  1906  to  1911;  death  sudden  following  symptoms  of  brain 
tumor  May  14,  1911;  autopsy  not  permitted. 

In  1903  there  developed  cervical  bilateral  adenitis  following 
tonsillitis.  Operation  ]\Iay,  1906,  in  the  left  j)osterior  triangle 
and  left  axilla.  Left  cervical  area  was  filled  with  purulent  tissue 
and  was  curetted.  Tubercle  bacilli  were  found.  Complete  removal 
was  impossible.     In  October,  1906,  submental  region  left  to  right 
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and  right  cervical  tissues  were  removed.  "  Uecurrences"  found 
later  when  wound  dressings  were  removed,  and  right  axilla  was 
found  involved.  From  June,  1907,  to  December,  1907,  was  at 
Saranac  Lake.  Previously  had  been  living  in  Pittsfield,  ■\Iassa- 
ehusetts,  and  now  resides  there,  undergoing  the  regular  tuberculosis 
cure.  Inoculations  were  begun  December  10,  1907  (0.1  c.c.  of 
0.000001)  at  three  or  four  day  intervals. 

January  8,  1908.    Right  neck  opened  and  curetted. 

January  15.  Right  neck  again  curetted;  no  inoculations  were 
given  for  ten  days  after  operation. 

February  14.  ^Marked  improvement  since  January  26,  and 
was  given  0.5  c.c.  of  0.000001.  Slight  general  reactions  followed 
the  inoculations  from  December  16,  1907,  to  February  1,  1908. 

April  14.  Micrococcus  aureus  was  isolated  from  cervical  wound 
and  an  autogenous  vaccine  prepared  and  2()(),()00,00()  to  400,000,000 
given  at  five-day  intervals.  Tuberculin  continued  at  three  to  four- 
day  intervals  (6.1  c.c.  of  0.000005). 

April  26.     ]\Iarked  general  reaction  after  0.2  c.c.  of  0.000005. 

July  11.    Dosage  reached  0.2  c.c.  of  ().()( )()()]. 

August  25.  Xo  tuberculin  given  until  September  25,  on  account 
of  "serum  krankheit"  following  tetanus  antitoxin  on  August  19. 

September  21.     Inoculations  resumed  (0.2  c.c.  of  0.00001). 

December  14.  F^piscleritis  from  ^Micrococcus  aureus  vaccine. 
Dosage  reached  0.5  c.c.  of  0.00001.  Xo  tuberculin  or  vaccine 
until  January  30,  1909. 

January  30,  1909.  Weight,  160  pounds,  a  gain  of  12  pounds. 
Wounds  in  left  neck  still  discharging  but  much  smaller.  In- 
oculation of  tuberculin  0.2  c.c.  of  0.00001;  micrococcus  vaccine, 
370,000,000. 

April  27.  Last  vaccine  April  27.  Episcleritis  recurred  and 
promptly  cleared  up  after  withdrawal  of  vaccine. 

June  20.  Tuberculin  omitted  for  two  injections  on  account 
of  possible  "hypersensitiveness"  (eyes).  Xo  improvement  in 
episcleritis  noted. 

August  2.  Vaccine  stopped  and  episcleritis  cleared  in  ten  days. 
Pain  in  eyes  twenty-four  hours  after  ]\Iicrococcus  aureus  vaccine. 
Tuberculin  reached'  0.3  c.c.  of  0.00005. 

August  17.  Weight,  16()  ])ounds,  a  gain  of  IN  pounds.  Tuber- 
culin withdrawn.    Sinus  nearly  closed. 

Xovember  19.  Weight,  156  pounds.  A  loss  of  10  pounds. 
Evening  rise  in  temperature  during  last  ten  days,  and  asthenia. 
Xo  tuberculin  since  August  17. 

Decemlier  IS.  Tuberculin  injections  (0.1  c.c.  of  0.0000001) 
again  begun.  Accpiired  innnunity  lasted  three  and  one-half 
months. 

December  24.  After  two  tul)crculin  injections  regained  energy. 
Weight,  157  pounds. 
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llMtl.  Fniin  .lamiary  to  Mardi  ddsa^^c  iiicrcascd  t(t  (I. I  c.c. 
«)f  (I. (10(10(11,  and  jjaiii  in  \vfij,'lit,  KiJ  j)()uiiils,  and  iiiarkcd  iinj)r()\r- 
iiHMit  notnl. 

Aiipist  'M).  Wt'iglit,  17;v^  ])()imds.  After  an  injection  of  0..")  c.c. 
of  O.OOOOo  a  local  reaction  occurred. 

October  10.  In  excellent  health,  \vei<,dit,  IToi  pounds,  a  j,M'n  (»f 
27.J  pounds,  (liven  O.S  c.c.  of  0.0000")  at  intervals  of  ten  days. 
Wound  healed.    Axillary  jjlands  small. 

Novemlier  20.  (iiven  0.')  c.c.  of  0.0001 ;  apparentl\-  well.  \Vci<iht. 
\S'2  pounds,  a  jiain  of  o4  poiuids. 

Last  injection  (0.')  c.c.  of  0.0001 )  .lamiary  ilO,  lilll.  Five  months 
after  last  injection  of  tuberculin  indefinite  symptoms  sugge.sting 
cerebral  involvement.  At  an  interval  of  one  week  two  attacks 
with  headache,  ])rojectile  vomiting,  then  ajiparent  recovery.  At 
the  end  of  fourth  week  a  similar  attack  with  disturbance  of  vision, 
with  aj)parent  recovery  at  the  end  of  ten  days.  No  symptoms  and 
general  health  good  for  three  days  then  a  sudden  attack  with 
explo.sive  vomiting,  slight  headache,  beginning  optic  neuritis,  in 
both  eyes  (?)  and  death  at  the  end  of  twehe  hours  with  .symptoms 
t)f  cerebral  hemorrhage  (  ?). 

Two  fidl  series  of  injections  were  given  over  a  i)eriod  of  three 
and  one-half  years.  The  second  series  included  injections  of  an 
autogenous  Micrococcus  aureus  vaccine  and  of  tjiberculin. 

('.\SK  III. — Thomas  C,  aged  thirty-seven  years.  Tuberculous 
adenitis,  cervical,  fifteen  years'  duration.  The  abstract  of  a  third 
history  is  interesting  mainly  from  the  fact  that  recurrence  appeared 
within  six  weeks  from  cessation  of  the  tuberculin,  and  that  recovery 
was  complete,  though  slow,  after  an  operation  more  radical  than 
the  two  which  had  previously  been  ])erfornied. 

Four  and  one-lialf  years  ago  radical  operation,  right  ccrxical 
region;  seven  months  ago  radical  operation,  left  cervical  region; 
recurrence  in  right  lower  anterior  triangle  of  neck;  temperature 
variable,  with  slight  rise  to  101°  V.  in  the  late  afternoon;  no 
comj)lications,  hygienic  treatment  thorough;  advised  against  third 
operation.  Tuberculin  inoculations  from  April  '.'A),  11)07,  to  Decem- 
ber l.'i,  1907  (84  inoculations). 

December  15.  A  large  tender  lymph  gland  noted  in  tlie  left 
axilla. 

May  2S.  No  tuberculin  since  May  K),  enlarged  ghind  in  left 
axilla  persists;  no  recurrence  in  the  cervicaf  regions. 

June  20.    Went  abroad;  operation  on  both  axilla. 

Cervical  glands  on  the  right  side  were  noted  enlarged  in  1S!)2; 
aj)j)arently  (piiescent  until  the  fall  of  li)02,  when  they  rapidly 
enlarged  and  a  radical  o])eration  was  done,  the  right  cervical 
tissues  from  the  parotid  to  the  clavicle  being  removed.  In  October, 
190(),  the  left  cervical  tissues  were  removed  in  the  same 
manner. 


410   HASTINGS:   TUBERCULIN   THERAPY    IN    SURGICAL    TUBERCULOSIS 

April  25,  1907.  Recurrence  noted  in  the  last  few  months  on 
the  right  side,  none  on  the  left  side;  general  condition  is  good; 
weight,  ]()()  pounds,  11  ]:)ounds  more  than  normal.  Patient  has 
recently  been  examined  at  Saranac  Lake;  fresh  air,  limitation  of 
work,  and  tuberculin  advised.  Operation  advised  against  by 
competent  surgeons. 

April  .30.  Patient  was  advised  to  construct  a  sleeping  shack 
on  the  roof.  Tul)erculin  inoculations  begun,  0.2  c.c.  of  0.000001 ; 
inoculations  given  twice  a  week,  and  gradually  increased  imtil 
September  14. 

September  21.  Inoculations  had  increased  to  0.2  c.c.  of  0.0001, 
interval  between  inoculaticMis  lengthened  to  one  week.  P'or  the 
first  time  in  several  months  the  angle  of  the  right  jaw  can  be  felt. 

September  28.  Following  the  inoculation  of  0.3  c.c.  of  0.0001 
a  moderate  general  reaction. 

October  20.  A  moderate  general  reaction  following  0.4  c.c. 
of  0.0001. 

October  26.  Enlarged  gland  noted  in  the  left  axilla,  not  tender. 
Following  the  reaction  on  October  20;  dosage  reduced  to  0.3  c.c. 
of  0.00001. 

November  26.  Gland  in  left  axilla  decreased  in  size,  slightly 
tender;  patient  feels  much  improved. 

December  1.5.  Forty-eight  hours  after  0.5  c.c.  of  0.00001,  the 
gland  in  the  left  axilla,  was  more  painful  and  more  tender,  and 
the  periglandular  tissues  considerably  swollen;  no  constitutional 
symptoms;  loss  in  weight  of  13  pounds. 

December  22.  General  condition  much  improved;  patient  has 
received  no  tuberculin  since  December  13;  axillary  glands  much 
swollen.  The  pain  and  tenderness  in  the  left  side  explained  by 
the  sudden  appearance  of  a  well-distributed  herpes  zoster. 

May  2S,  1908.  The  glands  in  the  left  axilla  are  still  enlarged. 
No  recurrence  in  the  neck,  and  no  tuberculin  since  December  13, 
1907. 

June  20.    The  patient  went  to  Europe. 

October.  Temperature  returned,  and  he  was  ill  before  landing 
on  the  Continent  (axillary  glands).  Went  to  Austrian  Tyrol, 
and  there  was  in  the  hands  of  a  sanitarium  expert,  who  advised 
treatment  with  Beraneck's  tuberculin.  Did  not  accept  advice, 
but  went  to  Kocher,  in  Bern,  who  performed  a  most  radical  opera- 
tion in  the  axillary  region;  febrile  illness  lasted  several  weeks; 
able  to  return  home  in  the  late  summer,  and  has  continued  the 
out-door  treatment  and  roof  sleeping. 

Eye  AND  ITS  Adnexa.  For  tuberculosis  of  the  eye  and  its  adnexa, 
tuberculin  was  used  by  von  HippeP"^  and  by  Dorschlag^"^  prior 
to  1905.  An  excellent  experimental  study  of  such  cases  was  made 
by  Daels"  in  1907,  and  articles  dealing  with  the  clinical  results 
have  come  from  Snell,^-^  Brueckner,i25  Bull,^^^  Darier/^^  Dor,^-^ 
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Derby, '-^  and  IK'rrenscli\vaii(l,'"'  all  of  whom  agree  as  to  the 
heiiefieial  results  from  tuberculin. 

Summary. — Of  our  9  "closed"  cases,  the  outcome  is  unknown 
in  '.\,  the  ])rocess  was  arrested  in  1,  and  5  were  cured. 

TiHKK(  TLosis  OF  TiiK  T<>.\(;ri:.  We  have  treated  one  "open" 
case,  which  was  complicated  with  the  i)resence  of  pulmonary  inva- 
sion, and  involvement  of  the  cervical  j^lands.  Death  occurred 
from  i)ulmonary  hemorrhage.  The  condition  of  the  tongue  was 
markedly  imjjroved  after  three  months'  treatment. 

Skin  Tiukhc  ilosis,  Inchi)in(;  Lrins.  Nourney'-'^  (1905) 
and  Ileermann""  (1905)  reported  at  the  Verein  der  Aerzte,  of 
Duesseldorf  (in  1905),  the  treatment  of  a  few  cases  of  lu|)us,  with 


Fig.  8. — Lupus,  after  six  months'  treatment  with  B.  E.  and  autogenous  vaccine. 


satisfactory  results.  Denys'-  states  that  all  lupus  cases  are  bene- 
fitted, and  a  few  are  completely  cured  with  B.  F.,  and  emphasizes 
the  necessity  for  considering  carefully  the  specific  treatment  of 
the  secondary  streptococcus  infections.  Wright,''**  Raw,"  Tod 
and  Western,'^'  and  Rosenbach/^^  report  good  results. 

The  Finni.sh,  Dutch,  and  Danish  reports  are  not  in  accord,  and 
are  mainly  against  those  of  the  other  ob.servers. 

Our  cases  total  3  "open"  and  for  these  the  results  may  be 
expressed  as  poor  (see  Figs.  8,  9  and  10).  The  2  cases  photo- 
graphed were  also  treated  with  Micrococcus  aureus  and  strepto- 
coccus vaccines  (autogenous). 

Orthopedic.  Bone  and  Joints.  Denys'^  records  (5  cases  of 
bone  tuberculosis  treated  by  Sluyts  and  von  der  Bergh,  with  or 
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without   minor  ()])t'ratioiis  as   set'iucd    ncct'ssary,   wlio   considered 
the  cases  rapidlx'  cured. 


Fui.  n. — Lupus.     At  beginning  of  treatment. 


l'"iu.  10. — Afler  si.x  months'  treatment. 


!i\sri\(.s:    ri  i!i;i;(  ri.iN  tiii.uai'V   in  ,sri;(.i(  ai.   ii  i;i;Krn,(isi.s    ll.', 

Tlu'  sccdiidary  str('])t()((i(('\is  iiuasioii  was  I'omihI  an  cxtrciiiclv 
important  factor  and.  as  is  well  known,  retarded  liealinjj:. 

Kidlon'"  (1!I()N)  reported  on  chronic  joint  cases  and  Nutt  and 
Hastings'"  after  exjjerience  with  l24  cases  of  hone  and  joint  infec- 
tions eonchided  that  tuhercnhn  is  of  decided  vahie  in  tht;  treat- 
ment of  tnherculous  joints  and  hones.  It  seems  the  best  tonic  we 
have  for  snch  ])atients  and  has  also  an  effect  on  the  h)cal  infection, 
which  cannot  l)e  wholly  acconnted  for  hy  imi)rovement  in  <feneral 
health.  This  conclusion  remains  unchanged  after  careful  studx 
of  ()')  ca.ses.    These  cases  were  "open,"  with  sinuses. 

Peritonitis,  Tuberculous.  Denys'^  reported  H  cases  in  WHY!, 
and  S  additional  in  1905.  Of  the  1()  cases,  1)^  were  classed  as  cured, 
and  of  the  '.\  deaths  1  was  from  acute  j)nciunonitis.  Birnhaum"-' 
rejK)rted  (1907)  11  cases;  5  with,  and  ()  without  ascites,  and  Nathan 
Raw''*  (1910)  reported  19  cures  out  of  2(i  cases. 

Summary  of  our  cases:  Five  "closed"  cases;  results  good  in 
'■\.  death  in  2. 

The  report  of  the  following  case  is  of  interest  on  account  of  the 
complications,  the  continuance  of  tuberculin  inoculations  during 
the  febrile  period  (see  Fig.  3),  and  the  single  course  of  tuberculin. 

Case  IV. — Nanette  T.,  aged  seven  years.  Tuberculous  peri- 
tonitis, bilateral  pleuritis.  broncho])neumonia.  Pejitonitis  noted 
in  November,  1909.  Operation  in  December,  1909;  failing  since 
operation;  hygienic  treatment  in  the  city;  irregular!}'  intermittent 
temperature  with  wide  variations  to  104°  F.,  pulse  120  to  140 
(see  Fig.  '■]).  Respiration,  30  to  40.  Tuberculin  inoculations 
begun  February  1,  1910,  and  continued  until  July  10,  1910  (27 
inoculations,  from  0.1  c.c.  of  0.0000001  to  ().()  c.c.  of  0.00001); 
hygienic  conditions  good;  in  New"  York  until  May,  then  in  the 
country;  apparently  cured  in  August;  health  excellent  in  December. 
1910;  no  recurrence  or  recrudescence  in  October,  1911. 

December,  1909.     ()i)eration. 

January  31,  1910.  Has  been  failing  since  operation.  Tempera- 
ture irregularly  intermittent,  with  wide  variations  to  104°  F. ; 
pulse  from  120  to  140;  respirations  from  30  to  40  a  minute. 

February  1.  First  tuberculin  inoculation,  0.1  c.c.  of  0.0000001; 
in()culati{ms  to  be  given  at  intervals  of  four  or  five  days. 

February  12.  Right  pleuritis,  with  eft'usion;  heart  5  inches  to 
left  of  midsternal  line. 

February  17.  Dulness  lessened  over  right  back;  heart  '.]h  inches 
to  the  left  of  midsternal  line. 

March  20.  During  last  ten  days  bronchopneumonia  and  pleurisy 
signs  over  left  axilla  and  left  back  below  spine  of  scapula. 

April  1.  lm|)rovement  marked;  temperature,  100°  to  101°  F. 
in  afternoon. 

April  4.  Inoculation  of  0.1  c.c.  of  0.000001.  and  following  it 
a  general   reaction   with   temjjerature   to    1(K)°   F.      Inoculations 
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continued  regardless  of  temperature,  since  no  signs  of  local  reaction 
over  abdomen  were  evident. 

May  20.  General  health  and  local  condition  excellent.  Patient 
moved  to  the  country. 

July  10.    Last  tuberculin  inoculation  given  (0.0  c.c.  of  O.OOOOl). 

December  1.  Health  excellent,  remains  well.  Weight,  increased 
from  48|  pounds  to  62|  pounds,  partially  accounted  for  by  growth. 

Intestinal.  Seven  cases  were  recorded  by  Denys^^  in  1905. 
Of  these  3  were  febrile,  and  1  recovered  and  2  died.  Of  the  4 
afebrile  cases  there  are  4  cures.  We  record  2  "open"  cases,  with 
1  death;  1  intestinal,  sigmoiditis  death;  1  intestinal,  upper  colon 
(?),  mesenteric  glands  involved. 

In  addition,  the  4  following  cases  were  treated  with  marked 
improvement  in  general  health  and  ultimately  apparent  cure; 
3  fistula  in  ano,  1  perineal  tissues  and  rectum. 

Adrenal  Tuberculosis  (Addison's  Disease).  Treated  5 
"closed"  cases.  No  improvement  has  been  noted  under  tuber- 
culin therapy.    The  5  cases  died. 


Fig.  11. — After  tuberculin  inoculations.      (Ekehorn,  Type  i.) 

Genito-urinary.      In    1907,    Birnbaum"^    reported    excellent 
results  in  4  cases  of  cystitis,  1  with  renal  involvement. 
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DiMiys'-  (HMir))  mIIikIciI  to  the  excellent  results  to  he  expeeteil, 
and  records  1  case  of  cystitis  in  a  .\(»im^^  woman  cured  after  injec- 
tions from  March,  H)()2.  to  July,  liMI.'). 

Wiklholz.''-'  FulkTton,''«  Pottenger,'"  Nathan  Uaw,"«  Young,'"* 
(iardner.'^'  Walker,'^"  report  cases,  and  the  general  conclusion 
seems  to  be  that  benefit  accrues  from  the  increase  of  the  general 
toxin  tolerance.  Wildbolz  could  find  in  5  tuberculous  kidneys 
little  evidence  of  scaring. 


Fio.  12. — Kidnpy  not  opened.    No  tuberculin.     No  operation. 

before  death. 


Under  observation  *wo  years. 


Ekehorn^'''  recently  published  an  interesting  article  bearing 
on  the  general  pathology  of  renal  tuberculosis.  It  is  quoted  in 
detail,  for  the  photographs  (Figs.  11,12  and  bS)  of  2  of  our  specimens 
show  his  types  of  lesion.  He  studied  in  33  cases  the  spontaneous 
course  of  the  disease,  without  treatment;  25  died.     Of  the  eight 
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still  liviiij;-,  in  whom  (liaj,Miosis  was  inude  eight  years  ago,  on  an 
average,  4  were  subjeetively  healthy,  and  at  times  passed  a  clear 
nrine;  hut  healing  was  only  apparent.  In  4  others  he  states  "the 
process  is  now  rapid  and  the  course  will  probably  be  short." 

In  histological  si)ecimcns,  from  section,  or  late  o])eration,  there 
are  two  general  types  of  lesion:  (1)  Kidney  changed  to  cavernous 
pockets,  corresponding  to  caUces,  filled  with  sterile  detritus,  and 
parcnch\ina  about  all  lost  (late).  (2)  The  second  group  is  one 
with  a  sclerosing  i)roccss,  which  involves  kidney  and  surrounding 


rui.  13. — Kidoi'.v  opened.     (Ekehorn,  Type  ii.) 

tissue.  At  times  only  a  part,  as  that  of  the  upper  third,  is  involved. 
Ekehorn  concludes  that  secondary  infection  from  the  renal  pelvis 
always  follows  rupture  of  the  original  focus,  while  the  original 
tubercle-bacillus  infection  is  from  the  blood. 

Since  spontaneous  healing  is  a  rare  exception,  nephrectomy  is 
indicated  after  diagnosis  is  established.  The  use  of  tuberculin 
is  not  considered. 

Summary  of  Genito-urinary  Cases.  With  renal  involvement: 
Fifteen  "open"  cases,  with  1  death. 
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Without  renal  iii\()l\  niuut :  Sixteen  "()|)en"  eases,  no  deaths. 
Total  of  '.\\  eases,  with  1  death.  Of  ;'>  untreated  eases  2  died, 
1  was  h\in^  in  1910.  Thirty-four  cases  in  all  were  ol)S(T\-e(l  cAcr 
a  period  of  four  years  with  'A  deaths,  and  a  majority  of  them  haxc 
improved  to  sueh  a  decree  that  it  is  safe  to  say  tiiat  at  the  end  of 
ei^ht  years,  a  period  corresponding  to  tliat  of  Kkt'horii's  ohscrva- 
tions,  a  much  larger  pereeiita,i,'e  will  liave  survivt'd  than  noted  l)_\ 
Hkehorn  for  cases  ruiminji;  a  spontaneous  course  without  treatment. 
Of  the  ;>!  eases  treated  with  tuberculin  22  were  considered  inoper- 
able, 4  were  operated  upon  after  the  i^eneral  health  was  much 
improved  under  tuberculin,  and  5  were  treated  witli  tuberculin 
after  operation. 

In  1  case,  a  patient,  aged  sixty  years,  renal  tuberculosis  in  the 
left  kidney  was  apparently  cured  by  one  series  of  inoculations 
over  a  period  of  seven  months,  without  operation.  The  infection 
in  the  left  kidney  was  ])roved  by  ureteral  catheteri/ation. 

The  al)stracts  of  'A  case  histories  are  ai)])en(!e(l. 

Case  V. — Dr.  U.  W.,  aged  42  years.  Tuberculosis  of  right  kid- 
ney, bladder,  ])ro.state,  and  seminal  vesicles.  Duration  2  years; 
inoperal)le.  Xo  hygienic  treatment,  irregular  evening  temjjera- 
ture.  Tuberculin  injections  from  July  'M),  1007,  to  Ma\-  0,  lOOS 
(()()  inoculations);  imjirox-enu'iit.  Death  two  months  after  with- 
drawing inoculations. 

Tuberculin  given  in  two  series:  First  series,  dosage  up  to  0.5 
c.c.  of  0.0001;  second  series,  dosage  up  to  1  c.c.  of  0.00002. 

Case  W. — Dr.  I.  D.  K.,  aged  twenty-eight  years.  TulxTculosis 
of  the  kidney  and  bladder,  duration  two  years. 

Tuberculin  inoculations  from  May  21,  lOOS,  to  September  22, 
1909,  and  from  October  2,  1909,  to  February  A,  1910  (80  inocula- 
tions) . 

February  19,  1910.  Pyelitis.  Secondary  infection.  Nephrec- 
tomy. 

December,  1911.  Occasional  attacks  of  frequency  of  urination. 
Urine  normal  and  free  from  tubercle  bacilli. 

Tuberculosis  of  the  left  kidney  and  bladder  was  diagnosticated 
six  months  before  patient  was  admitted  for  tuberculin  inoculations. 
The  general  health  w'as  excellent,  and  the  only  symptom  complained 
of  was  frequent  micturition  for  which  the  patient  consulted  a 
specialist,  who  through  cystoscopic  examination  discovered  the 
tuberculous  condition  of  the  kidney  and  bladder.  The  urine  con- 
tained a  relatively  small  number  of  pus  cells  and  red  blood  cells, 
and  a  large  number  of  tubercle  bacilli.  Nephrectomy  was  advised 
but  the  patient  refu.sed  to  have  operation,  and  went  to  Saranac 
Lake  where  he  remained  for  six  months,  during  which  time 
inoculations  of  tuberculin  were  administered. 

May  21,  190.S.  The  first  inoculation  of  first  series  was  given, 
dosage  0.1  c.c.  of  0.000001  B.  E. 
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May  25.    Tubercle  hacilli  (lenionstrated  in  llie  urine. 

Au.^ust  S.  Within  twenty-four  liours  after  tuberculin  inocula- 
tion frequency  of  urine  was  increased. 

August  2r.  Following  tuberculin  inoculation  on  August  22, 
temperature  rose  to  101°  F.,  and  a  general  reaction  occurred! 
which  lasted  two  days;  one  tul)ercuhn  inoculation  was  omitted! 
Frequency  of  urination  was  increased  for  twelve  hours  following 
the  inoculation,  then  suddenly  ceased;  since  August  25;  patient 
states  that  he  never  felt  better, 

September  1.  Reported  that  he  was  not  feeling  so  well,  on 
account  of  slight  headache  and  night  sweats  during  the  tw^o 
preceding  nights. 

September  12.  Frequency  of  urination  marked,  so  that  dosage 
of  tuberculin  was  not  increased. 

October  3.  Frequency  of  urination  diminished,  probably  in 
consequence  of  a  few  doses  of  tincture  of  hyoscyamus. 
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Fig.  14. — Secondary  renal  infection  in  renal  tuberculosis.     Operation. 


October  26.  After  the  last  3  inoculations  there  has  been  a 
distinct  local  reaction,  as  indicated  by  the  increased  frequency 
of  urination;  slight  hematuria;  and  pain  in  the  bladder  lasting 
twenty-four  hours. 

December  11,  PVequency  of  urination  much  less;  feels  much 
better  in  every  way. 

December  21.  Increased  frequency  and  discomfort  again  noted 
after  the  last  dose. 

June  28,  1909.  Following  the  inoculation  of  0.8  c.c.  of  0.0001  on 
June  18  the  temperature  rose  to  102°  F,  and  lastefl  for  four  hours, 
since  when  the  patient  is  much  improved;  the  dose  reduced  to 
0.5  c.c.  of  0.0001.  Since  reaching  0.5  c.c.  of  0.00001  the  inocula- 
tions have  been  given  at  ten-day  intervals. 

July  19.  Following  the  inoculation  of  July  9,  0.5  c.c.  of  0.0001 
the  temperature  again  arose  for  a  few  hours;  the  dose  was  reduced 
to  0.3  c.c.  of  0.0001. 

Showed   a   marked    increase    in    weight    and   improvement   in 
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jjoiuTiil  coiiditioii  until  the  sudden  rise  of  trinpcraturc  and  >r|)tic 
symptoms,  wliicli  occurred  in  Fehrnary,   I'.MO. 

February  19,  lt)10.  Patient's  temperature  suddenly  rose  from 
101°  to  10'). 5°  F..  and  the  sym])t()ms  and  signs  of  acute  septic 
condition  rapidix  dex'cloped.  An  operation  was  immediately 
performed;  the  U'ft  kichiey  was  removed,  and  two  chiys  following; 
the  operation  the  temperature  liad  again  fallen  to  its  former  course, 
that  of  a  remittent  temperature  from  99°  to  101°  F. 

April  2.S.  Two  months  after  operation,  without  warning,  a 
severe  hemorrhage  from  the  wound  occurred,  and  a  second  opera- 
tion was  ])erf()rme(j,  following  which  the  patient  was  in  a  i)recarious 
condition  for  ten  days. 

May  11.  Marked  improvement  was  noted;  the  temperature 
varies  from  9S°  to  99.5°  F.,  and  shortly  became  normal. 

July.  Went  to  Saranac  Lake;  was  given  few  doses  of  tuberculin; 
remained  there  imtil  early  in  September. 

December  4,  1911.  Patient  reported  in  excellent  health,  except- 
ing an  occasional  attack  of  frequent  micturition  lasting  a  few 
hours.    Urine  normal,  tubercle  bacilli  not  found. 

Case  VII. — ]\Ir.  \V.,  aged  47  years.  Tu})ercul()sis  f)f  })oth  (?) 
kidneys,  prostate,  bladder,  and  cervical  glands;  eighteen  months 
(?)  duration;  inoperable;  irregular  evening  temperature;  hygienic 
surroundings  favorable.  Tuberculin  inoculations  from  March  9, 
1908,  to  September  17,  1909;  dosage  0.2  c.c.  of  0.0005;  second 
series,  October  7,  1909,  to  November  2,  1910,  dosage  to  0.()  c.c. 
of  0.0001;  third  series,  December  9,  1910,  to  November,  1911. 
The  general  condition  is  good,  gain  of  42  pounds  in  weight  is 
maintained;  no  tubercle  bacilli  in  the  urine. 

Was  referred  by  the  late  Dr.  Alexander,  in  March,  lOOS.  Exami- 
nation by  Dr.  Alexander  revealed  the  involvement  of  both  ureteral 
orifices,  the  trigonum  and  extending  into  the  fundus;  the  process 
was  more  extensive  on  the  right  side.  It  was  considered  that  both 
kidneys  were  involved,  although  tenderness  with  some  enlarge- 
ment was  noted  only  on  the  right  side.  The  patient  had  been  under 
treatment  for  chronic  cystitis  for  over  two  years,  the  condition 
had  not  improved.  There  had  been  a  loss  of  weight  of  32  pounds 
and  the  patient  suft'ered  mostly  from  severe  pain  in  the  pelvis 
which  was  referred  to  the  bladder  and  to  the  rectum;  frequent 
micturition  disturbed  rest  and  sleep,  while  the  pain  was  controlled 
by  c(jdeine  and  morphine.  I'rination  occurred  at  least  every 
hour  during  the  late  afternoon,  after  slight  exercise  as  often  as 
every  twenty  minutes.  The  urine  was  thick  with  pus  and  blood 
and  showed  a  large  number  of  tubercle  bacilli.  The  cervical  glands 
on  one  side  of  the  neck  were  enlarged  and  quite  firm,  forming  a 
mass  extending  from  the  tip  of  the  mastoid  to  the  clavicle  on  the 
right  side.  The  local  treatment,  irrigations  with  silver  nitrate 
and  other  drugs,  was  continued. 
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rr()])er  hygienic  measures  were  advised — living  and  sleeping  in 
the  ()i)en  air,  suralimentation  and  rest. 

Operation  was  absolutely  contraindicated.  Tuberculin  inocu- 
lations were  begun  March  9,  10()<S,  with  0.1  c.c.  of  O.OOOOOl. 

July  2;^,  H)()S.  ""J'he  general  health  was  much  imi)roved;  patient 
comj)lains  of  severe  pain  at  the  neck  of  the  bladder  and  frequent 
micturation;  on  cystoscopic  examination  no  local  retrogression 
noted. 

Se})tember  9.  IJladder  irrigations  with  1  ])er  cent,  silver  nitrate 
have  been  continued,  and  following  this  irrigation  there  has  been 
severe  pain  and  suppression  of  urine;  dosage  of  tuberculin  more 
rapidly  increased. 

December  28.  During  the  last  ten  days  patient  suffered  from 
attack  of  acute  rheumatic  arthritis;  was  given  large  doses  of 
aspirin,  which  increased  the  irritation  of  the  bladder;  tuberculin 
inoculations  0.3  c.c.  of  0.0001. 

]\Iarch  23,  1909.  Cystoscopic  examination,  pus  coming  from 
right  ureter,  left  ureteral  orifice  normal;  the  bladder  about  the 
trigonimi  appears  normal,  prostate  only  slightly  involved. 

March  2().  On  account  of  persistence  of  pain  and  frequent 
micturition,  cultures  were  taken  from  the  urine  which  still  con- 
tained large  numbers  of  tubercle  bacilli,  and  streptococcus  was 
obtained  in  pure  culture.  A  vaccine  was  prepared  and  was  inocu- 
lated with  the  tuberculin;  following  this  there  was  a  marked  focal 
reaction  in  the  prostate,  with  pain,  swelling  and  tenderness  which 
persisted  for  five  days. 

April  21.  Again  an  inoculation  of  streptococcus  vaccine  was 
given,  41,000,000;  no  reaction. 

April  27.  An  inoculation  of  streptococcus  vaccine,  30,000,000 
and  0.5  c.c.  of  0.0001  of  tuberculin  was  given. 

May  18.  Forty-eight  hours  after  last  dose  (]\Iay  11)  there  was 
a  slight  focal  reaction  in  the  prostate  and  bladder,  so  that  the 
dose  of  streptococcus  vaccine  was  decreased  to  27,000,000;  the 
tuberculin  was  not  increased. 

June  2.  The  streptococcus  vaccine  discontinued;  marked  im- 
provement in  the  sensitiveness  of  the  trigonum  and  in  the  frequency 
of  micturition,  which  followed  the  first  three  doses  of  streptococcus 
vaccine. 

June  21.  Since  withdrawal  of  the  streptococcus  vaccine  (June 
2)  pain  in  the  bladder,  burning  micturition  and  the  frequency  have 
increased  markedly.  Fresh  streptococcus  vaccine  was  prepared, 
which  was  not  used  until  August  9,  for  it  was  considered  that  the 
symptoms  depended  solely  on  the  tuberculous  process. 

September  17.  The  vaccine  and  tuberculin  have  been  continued 
since  August  9.  Tuberculin  and  vaccine  now  discontinued  for  three 
weeks;  the  symptoms  seemed  intensified  so  tlefinitely  following 
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tlu"  injection  of  tiihcrciiliii  tli;it   it   was  decided  to  return  to  siiiall 
doses  after  three  weeks. 

October  7.  Tiil)erculiii  inoculations  resumed,  with  a  dose  of 
0.1  e.e.  of  ().()()()()()."). 

()et()i)er  Ki.  Since  Septeniher  17  (durin^^  the  time  he  was  recei\- 
ing  no  tuhercnlin  or  vaccine)  .symptoms  were  a<ff;ravated  and  rest 
and  sleep  were  (iisturl)e(l  on  account  of  fre(|uent  micturition  wliicii 
occurred  as  often  as  fifty  (?)  times  in  one  ni<i;ht. 

November  9.  The  dosafje  of  tuberculin  lias  been  \ery  slowly 
increased,  resultinj;  in  less  imi)rovement  in  his  symptoms;  for 
short  periods  of  from  two  to  three  hours  during  the  day  the  urine 
was  voided  every  ten  minutes,  and  such  an  attack  was  followed 
by  intense  burning  pain  in  the  bladder,  which  lasted  throughout 
the  rest  of  the  day.  Intense  i)ain  in  the  bladder  occurs  also  after 
defecation;  a  few  small  clots  of  blood  have  been  passed  in  the 
stools;  examination  revealed  the  presence  of  hemorrhoids;  the 
urine  no  longer  contains  blood  macroscopically,  but  is  filled  with 
mucus  and  pus;  there  has  been  no  fever  for  the  last  few  weeks 
but  the  sweating  continues. 

December  7.  Dr.  Alexander  refused  to  make  a  cystoscopic 
examination,  on  the  ground  that  his  general  condition  was  excellent, 
and  that  both  kidneys  were  originally  involved,  a.nd  since  the 
bladder  symptoms  were  better  he  would  not  make  a  cystoscopic 
examination.  Since  his  symptoms  had  not  ameliorated  during 
the  last  eight  weeks,  on  December  1,  the  dosage  of  tuberculin 
was  reduced  to  0.1  c.c.  of  0.000001. 

]\Iay  H),  1910.  General  condition  excellent;  weight,  142  pounds, 
a  gain  of  '.V2  pounds;  feels  well,  but  still  complains  of,  for  him,  a 
moderate  frequency  of  micturition.  Reported  to  Dr.  Alexander 
who  advised  him  to  persist  with  the  tuberculin  therapy. 

October  25.  Dosage  of  tuberculin  inoculation  0.5  c.c.  of  0.0001 ; 
during  the  last  week,  has  comi)lained  of  fretiuent  micturition,  for 
the  first  time  in  months.  The  urine  is  cloudy,  contains  a  few  small 
granular  masses  consisting  of  leukocytes;  tubercle  bac-illi  could  not 
be  demonstrated;  the  method  of  demonstrating  the  tubercle  bacilli 
was  the  same  as  for  the  previous  examinations  made  since  March, 
1908.  A  careful  search  was  made  of  the  stained  s])ecimcn  of  pus 
after  centrifugation,  and  the  pus  was  also  inoculated  into  guinea- 
pigs;  later  (m,  the  antiformin  method  was  employed. 

November  2.  Dosage  of  tuberculin  ().()  c.c.  of  0.0001 ;  has  com- 
plained again,  during  last  week,  of  frecpient  micturition  and  of 
burning  on  micturition,  and  also  of  a  dull  hea\\'  ache  which  radiates 
down  to  the  pnlx's.  The  tuberculin  discontinued  for  six  weeks, 
at  the  end  of  which  time  a  third  series  of  0.2  c.c.  of  0.000001  was 
advised. 

November  )^)0.  Symptoms  have  imj)r()vetl;  short  attacks  of 
painful  urination  occur  but  seldom;  his  weight  is  al)ove  his  former 
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usual  weight  of  ]'M)  ])()un(ls;  for  some  months  he  has  been  able 
to  attend  to  work  which  calls  for  little  exertion. 

December  9.  Third  series  of  tuberculin  inoculations  begun  with 
0.2  c.c.  of  O.OOOOOl. 

January  19,  1911.  Since  last  visit  has  gained  7  pounds  in  weight; 
feels  much  stronger  than  he  has  felt  in  years;  no  dysuria  and  no 
frequent  micturition;  the  urine  is  practically  clear  and  contains  no 
tubercle  bacilli.  The  patient  has  been  returning  very  irregularly 
for  tuberculin  inoculations  because  he  feels  so  well,  and  has  received 
no  tuberculin  inoculation  since  December  9,  six  weeks  ago. 

March  1.  Still  gaining  in  weight;  feels  stronger;  during  the  last 
few  weeks  dysuria  has  not  returned. 

May  9.  Dosage  of  tuberculin  inoculation  0.5  c.c.  of  0.000001; 
weight,  143  pounds;  frequency  of  micturition  slightly  increased 
during  the  last  few  weeks. 

July  26.  The  patient  has  returned  for  tuberculin  inoculations 
at  intervals  of  six  or  seven  weeks;  inoculation  of  0.5  c.c.  of  0.000001, 
and  was  advised  to  discontinue  the  inoculation  unless  he  could 
return  more  frequently. 

October  23.  Complains  that  he  has  not  felt  so  well  for  a  week, 
although  the  local  symptoms  of  his  tuberculous  disease  have 
abated.  The  urine  h  free  from  tubercle  bacilli  and  shows  only  a 
few  leukocytes;  tuberculin  inoculations  have  been  discontinued. 

December  2.  Tuberculin  injections  begun  again,  0.1  c.c.  of 
0.000001.  General  health  excellent;  frequent  micturition  occasion- 
ally occurs  and  lasts  for  a  few  hours;  urine  free  from  tubercle 
bacilli. 

Tubes  and  Pelvic  Organs  (Gynecological).  Such  cases 
have  been  reported  upon  favorably  by  Birnbaum^^^  (1907),  and  by 
Xathan  Raw"*^  (in  1910).  We  have  had  no  experience  with  such 
cases. 

Miliary  Tuberculosis.  One  may  quote  Denys:^'  "The 
process  is  too  rapid  to  be  influenced  by  B.  F.,"  and  one  may  add 
by  any  other  kind  of  tuberculin.  The  specific  therapy  for  miliary 
disease  will,  if  it  comes,  not  be  a  process  of  active  immunization 
but  one  of  passive  immunization,  with  some  particular  serum  or 
chemotherapy. 

conclusion. 

Secondary  Infection  Modifies.  From  the  nature  of  the 
process  of  active  immunization  one  should  expect  the  results  with 
tuberculin  in  surgical  tuberculosis  to  be  much  the  same  with  all 
anatomical  types,  and  such  is  the  fact.  The  one  modifying  factor, 
aside  from  that  of  the  individual's  response  is  that  of  secondary 
infection,  and  one  may  state  that  "closed"  cases,  in  the  sense  of 
Petruschky,  do  well;  and  often  cases  vary  according  to  the  summa- 
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tion  ()f'  toxic  I'tl'ccts  t'roiii  tin-  IiiIxtcIc  h.-icillus  .iiid  tlic  Mcondjiry 
invackTs. 

Ill  surt^ical  coiKlitioiis  the  secondary  iii\a«lcr  is  not  so  to  he 
tVarod  as  in  tlic  puliiioiiary  and  pleural  conditions,  and  the  secoiuhiry 
invasions  in  surgical  conditions  ahvays  call  for  some  other  than 
tuhercuiin  treatment.  We  may  again  recall  the  patience  and  perse- 
verance exemplified  hy  Petruschky  in  dealinj;  with  such  cases  and 
conclude  with  him  that  in  Koch's  tuhercuiin  we  have  a  valuahle 
agent  for  treating  incipient  tui)erculosis;  and  may  add  that  until 
specific  therapy  has  been  tried  one  should  never  despair  of  a 
seemingly  hopeless  case. 
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Recent  Methods  in  the  Diagnosis  and  Treatment  of  Syphilis. 
(The  Wassermann  Reaction  .^"d  Ehrlich's  Salvarsan, 
"()()«').")  By  (\  II.  Hi{()WNiN(;,  M.D..  Lecturer  on  Bacteri- 
ology in  the  I'niversity  of  (Glasgow,  and  Ivy  ]\I(  Kenzie,  M.I)., 
Director  Western  A.sylum.s'  Research  Institute,  (ihisgow. 
Pp.  'MYA.    Phihidelphia  and  Xew  York:  Lea  k  Febiger,  1912. 

This  hook  deals  exclusively  ^vith  the  \Yassermann  reaction, 
salvarsan  treatment,  and  the  effect  of  the  treatment  on  the  indi- 
vidual and  his  serum  reaction.  It  is  the  most  detailed  study  of  the 
syphilis  reaction  that  has  so  far  appeared  in  English.  The  basic 
princii)les  of  hemolysis,  specific  and  non-specific  absorption  of 
comi)lement,  and  the  theories  of  the  Wassermann  reaction  are 
briefly  and  clearly  analyzed.  The  preparation  of  each  reagent 
with  the  sources  of  fallacy  incident  to  them  and  their  quantitative 
differences  are  studied.  Crude  antigen  extracts  are  compared  as 
to  their  antigenic  power,  with  pure  lipoids  or  mixtures  of  cholesterin, 
testing  them  in  the  presence  of  the  same  serums,  both  syphilitic 
and  normal. 

Because  of  the  importance  of  the  reaction  in  diagnosis,  treat- 
ment, and  prognosis,  the  emphasis  upon  the  physicochemical 
factors  entering  into  and  influencing  the  reaction  are  strongly 
emphasized.  The  effort  of  these  workers  to  introduce  a  technical 
modification  in  the  line  of  greater  accuracy  deserves  much  con- 
sideration. Their  method  permits  a  balanced  study  of  the  various 
antigens  and  shows:  (1)  The  amount  of  complement  absorption; 
(2)  the  delicacy  of  the  various  antigen  mixtures  to  weakly  reacting 
syphilitic  serums,  and  (8)  the  greater  uniformity  of  a  lecithin 
cholesterin  mixture  as  an  antigen. 

To  the  clinical  api)lication  of  the  tests  no  undue  space  is  allotted. 
The  importance  of  the  reaction  being  now  generally  admitted, 
the  results  of  most  of  the  workers  is  briefly  reviewed,  with  the 
suggestion  of  some  possible  clinical  problems. 

The  second  half  of  this  work  is  restricted  to  the  therapeutic  agent 
salvarsan.  The  history  of  the  })riliiant  experimental  and  chemical 
work  which  developerl  rapidly  after  the  recognition  by  Ehrlich  and 
Berthcin  of  the  chemical  constitution  of  atoxyl,  is  fully  given 
together  with  a  description  of  the  chemical  constitution  of  the 
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drus  salvarsaii  and  of  the  changes  occtirriiiu  durinij  its  i)rt'i)aration 
for  injection.  The  efi'ect  of  this  dru^  in  the  treatment  of  all 
forms  of  syphilis  and  parasy{)hilis  and  those  few  other  conditions 
in  which  it  has  been  used  are  described  with  many  examples  and  a 
full  review  of  the  literature.  The  ordinary  and  accessory  after- 
effects with  a  conscientious  collection  of  details  in  the  fatal  ca.ses 
so  far  recorded,  have  led  to  the  conclusion  that,  even  in  those  cases 
in  which  the  drug  could  be  held  as  the  determining  factor  in  the 
death,  the  contraindications  so  often  emphasized,  were  present. 

The  book  is  clearly  and  convincingly  written,  most  of  the  import- 
ant theories  and  studies  of  the  reaction  are  stated  and  critically 
examined.  The  imjjortance  of  the  reaction  both  for  diagnosis  and 
for  the  result  of  treatment  is  accentuated  in  every  possible  way 
and  the  need  of  methods  of  greater  accuracy  emphasized.  The 
sincerity  of  the  work  is  felt  throughout  and  the  concise  summaries 
at  the  end  of  each  chapter  are  of  distinct  value.        E.  P.  C.  W. 


Health  and  [Medical  Inspection  of  School  Children.  By 
Walter  S.  Cornell,  M.D.,  Director  of  [Medical  Inspection 
of  Public  Schools;  Philadelphia;  Lecturer  on  Child  Hygiene, 
University  Hospital ;  Director  of  Division  of  [Medical  Research, 
New  Jersey  Training  School  for  Feeble  [Minded.  Pp.  614; 
200  illustrations.    Philadelphia:    F.  A.  Davis  Company,  1912. 

Preventive  medicine  must  necessarily  deal  directly  with 
the  young  for  only  by  checking  up  and  treating  the  beginning 
defects  and  diseases  of  children  can  we  hope  to  develop  stronger 
and  more  healthy  adults.  Cornell  has  made  a  valuable  con- 
trll)ution  to  the  science  of  preventive  medicine  in  the  present 
volume.  Heretofore,  parents  or  family  ])hysicians  either  from  lack 
of  knowledge  or  carelessness  overlooked  the  minor  ills  of  children 
until  the  latter  were  more  or  less  incapacitated  by  them.  [Municipal 
authority  is  now  wisely  endeavoring  to  do  this  neglected  work  by 
means  of  school  inspection,  visiting  nurses,  and  by  public  lectures 
and  exhibits.  The  results  of  this  systematic  supervision  of  the 
health  of  our  school  children  will  be  far  reaching  in  the  improve- 
ment of  the  general  health  of  the  community. 

The  author  has  been  a  pioneer  in  this  work  and  the  present 
volume  is  based  on  his  six  years  experience  as  a  medical  inspector 
and  the  study  and  examination  of  over  35,000  children. 

In  the  first  division  of  the  work  the  subject  of  medical  inspection 
is  taken  up  from  various  standpoints.  This  discussion  is  thorough 
and  complete  and  contains  many  useful  criticisms  of  the  present 
methods  with  suggestions  for  their  correction.  In  the  second 
division  under  the  heading  Hygiene,  the  subjects  of  illumination, 
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ventilation,  physical  education,  and  recreation,  are  discussed.  In 
tlu'  third  division  on  Detects  and  Diseases,  niakini;  up  ahout  hall' 
of  the  hook,  the  various  (Hvisions  of  the  physical  examination  are 
tak<'n  up  in  detail.  I'ractical  methods  of  examination  are  <,M\-en 
with  short  descriptions  of  some  of  the  commoner  conditions  founil. 

The  work  is  unusually  well  sy.stematized,  the  subjects  lead  up  to 
each  other  in  a  l()<jical  order  and  the  subject  matter  deals  at  all 
times  with  practical  tliinfi;s.  The  author  wisely  emj)liasizcs  tlie 
fact  that  after  all  the  success  of  the  work  of  medical  inspection 
depends  on  the  inspector  and  his  ability  to  confine  himself  to 
essential  parts  of  the  work,  not  to  overlook  important  conditions 
on  the  one  hand,  or  to  become  too  much  invoKed  in  umiecessary 
details  on  the  other. 

The  work  shoidd  be  of  interest  to  any  physician  or  student  of 
medicine,  but  especially  to  those  about  to  enter  inspection  work  or 
>ocial  service.  To  such  it  will  serve  as  a  book  of  instruction,  and 
the  \a]uable  criticisms  and  sujjgestions  point  the  way  alon^  which 
this  important  work  ma\'  be  impro\ed  and  perfected. 

F.  11.   K. 


TtMORs  OF  THE  Jaws.  By  Charles  Locke  Scudder,  M.D., 
Surj^eon  to  the  Massachusetts  General  Hospital;  Lecturer  on 
Surgery  in  the  Harvard  Medical  School,  etc.  Pp.  391,  353 
illustrations.  Philadelphia  and  London:  W.  B.  Saunders  Co., 
1912. 

Dr.  Scudder  appears  to  have  been  studying  the  subject  of 
tumors  of  the  jaws  for  a  number  of  years,  and  h^  has  collected  a 
vast  amount  of  valuable  information.  The  volume  is  replete  with 
clinical  material  (largely  original),  comprising  both  the  patients' 
histories  and  illustrations  showing  their  appearance  at  various 
stages  of  their  disease,  as  well  as  the  results  of  bperation  and  of 
the  pathological  study  of  the  tissues  removed. 

The  work  is  divided  into  nine  chapters:  The  first  is  on  epulis; 
then  follow  chapters  on  sarcoma,  benign  tumors,  the  odontomas, 
and  carcinoma.  Then  there  is  an  excellent  chapter  on  diagnosis 
and  operative  treatment.  Finally,  a  short  chapter  on  tumors 
of  the  palate,  and  closing  chapters  on  leontiasis  ossea,  and  on 
prosthesis.  The  chai)ter  on  leontiasis  is  based  largely  on  the 
work  of  Kanavel. 

Scudder  is  less  pessimistic  than  is  Bloodgood  about  the  more 
malignant  t\pes  of  sarcoma  of  the  jaws,  and  urges  extremely 
radical  operation  which  he  does  not  agree  with  Bloodgood  in 
regarding  as  useless  either  in  prolonging  life  or  in  afl'ording  a 
hope  of  ultimate  cure. 
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Less  attentio\i  i^  paid  to  microscopic  pathologj^,  as  is  quite 
proper  in  a  work  of  this  kind,  than  to  gross  pathology,  which  is 
well  considered.  When  one  studies  the  book  hard,  the  clinical 
symptoms  on  which  diagnosis  is  based  become  ap])arent;  but  a 
little  or  rather  a  good  deal  of  condensation  would  do  the  volume 
no  harm.  There  are  so  few  words  on  a  page,  and  the  pages  are  so 
cut  up  by  illustrations  and  the  insertion  of  case  histories  (most  of 
them  undated,  and  all  in  full-sized  type),  as  well  as  by  what  seems 
to  us  needless  elaboration  of  display  typing  and  enumeration  of 
facts  seriatim,  that  it  is  difficult  to  follow  the  author's  thesis.  Dr. 
Scudder  is  too  modest  in  his  exegesis,  and  his  volume  is  not  suffi- 
ciently dogmatic  to  claim  for  itself  the  recognition  it  merits.  But 
as  the  work  is  not  intended  for  a  text-book,  and  as  the  subject 
is  well  worthy  of  serious  and  painstaking  study,  these  features 
may  well  be  condoned.  There  is  no  doubt  that  every  teacher 
of  surgery,  no  matter  how  experienced  he  may  be,  as  well  as  every 
practical  surgeon,  will  be  able  to  glean  an  immense  amount  of 
valuable  information  from  this  volume,  if  he  takes  sufficient  trouble. 

A.  P.  C.  A. 


Diseases  of  the  Stomach.  By  Max  Einiiorn,  ]\I.D.,  New  York 
Post-graduate  Hospital.  Fifth  edition;  pp.  531 ;  112  illustrations. 
New  York:    William  Wood  &  Co. 

When  a  medical  book  runs  into  five  editions  in  sixteen  years 
it  is  prima  facie  evidence  that  it  is  good  and  has  been  favorably 
received  by  the  profession. 

Einhorn's  Disease.^  of  the  Stomach  is  written  on  a  comprehensive 
plan  and  in  rather  a  (perhaps  too)  personal  vein.  The  author  dis- 
cusses his  subject  in  successive  chapters  dealing  with  anatomy  and 
physiology,  methods  of  examination,  diet,  local  treatment  of  the 
stomach;  then  follows  four  chapters  devoted  to  organic  diseases 
of  the  stomach,  exhibiting  constant  lesions,  then  three  chapters 
covering  functional  diseases  with  variable  lesions,  and  individual 
chapters  in  which  are  discussed  abnormalities  in  size,  shape,  and 
position  of  the  stomach,  nervous  affections  of  the  stomach,  and  the 
condition  of  the  stomach  as  seen  in  diseases  of  the  other  organs. 

For  a  book  of  this  character  and  scope  some  of  these  chapters 
is  far  too  brief  and  elementary,  notably  those  on  diet,  anatomy, 
and  physiology,  while  others  are  discussed  at  too  great  length, 
giving  space  to  theories  and  methods  that  are  inaccurate,  obsolete, 
and  unscientific. 

It  is  noticeable  that  the  author  advocates  the  use  of  many 
special  instruments,  several  of  which  in  the  hands  of  other  careful 
investigators  have  failed  to  give  accurate  and  have  often  given 
misleading  results. 
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It  is  to  1)1'  iiiucli  rc^Ti'ttcd  that  in  tliis  last  revised  edition  the 
literature  has  not  heeii  hroiight  more  up  to  date;  few  of  the  refer- 
euees  appended  heinj;  as  recent  as  lOtKi,  while  the  ^'reat  iiiajority 
(hite  hack  from  ten  to  twenty  years  ago. 

One  other  criticism:  For  a  hook  of  this  character  the  illustra- 
ti(»ns  are  much  helow  standard,  and  such  as  there  are  would  he 
imj)roved  and  nnich  more  intcllif;ently  understood  had  the  special 
points  of  interest  to  which  the  author  draws  attention  heeri 
more  clearly  indicated. 

These  criticisms  should  not  detract  from  the  acknowlcdf^ed  worth 
of  this  hook,  written  1)\'  a  man  who  has  done  so  much  to  hla/.e  the 
trail  througii  the  lahyrinth  of  gastric  diseases,  and  they  are  offered 
only  in  the  hope  that  in  the  future  editions  that  must  follow  this 
one,  these  faults  will  he  corrected.  V.  L. 


The  Dlseases  of  Inb^ants  and  Children.  By  Edmund  (  'ai  ti.kv, 
M.D.  Cantab.,  F.R.C.P.  Lond.,  Senior  Physician  to  the  Bel- 
grave  Hospital  for  Children;  Physician  to  the  Metropolitan 
Hospital,  etc.     Pp.1042.     New  York:    Paul  B.  Hoeher. 

The  object  of  the  author  in  writing  this  book,  as  stated  in  tiie 
preface,  was  to  "describe  the  ailments  of  children  in  a  form  suit- 
able for  the  general  practitioner  of  medicine  and  sufficiently  detailed 
to  render  further  reference  to  other  works  unnecessary,  except  in 
the  case  of  unusually  rare  diseases.  .  .  .  The  descriptions  of 
some  common  ailments  have  been  curtailed  inasmuch  as  in  a  book 
for  graduates  it  is  unnecessary  to  amplify  the  minutia*  of  symp- 
toms." For  the  same  reason,  illustrations  and  charts  have  been 
omitted,  the  author  holding  that  the  kindergarten  method  of 
teaching,  advantageous  for  the  student,  may  prove  a  disadvantage 
to  those  in  active  practice  for  "the  expectation  of  seeing  the  typical 
cases  of  pictorial  illustration  increases  the  danger  of  overlooking 
those  early  stages  in  which  disease  is  amenable  to  treatment." 
If  that  is  a  valid  reason  for  omitting  well-chosen  illustrations  in 
a  book  for  graduates,  such  an  argument  would  apply  with  even 
greater  force  to  the  instruction  of  medical  students,  since  they 
have  not  the  experience  to  correct  a  wrong  impression  conveyed 
by  an  illustration.  However,  between  a  book  ])added  with  illustra- 
tions and  on(i  devoid  of  them,  the  latter  is  undoubtedly  preferable 
for,  after  all,  the  best  illustrations  for  the  text  are  those  furnished 
to  the  mind's  eye  of  the  reader  out  of  his  own  experience. 

The  main  fault  we  have  to  find  with  this  work  is  the  literary 
style  in  which  most  of  it  is  written — abrupt  and  jerking.  This  is 
probably  due  to  the  effort  at  conden.sation  and  perhaps  arises  also 
from   consulting  many   authorities,   for   when   the  author   writes 
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from  his  own  experience  as  in  the  vahiahle  chapter  on  con<;enital 
pyloric  stenosis  the  language  flows  more  smoothly.  Occasionally 
the  author's  meaning  is  ambiguous;  thus,  on  page  239  he  says: 
"Nearly  all  infants  with  adenoids  are  rachitic,  hut  rachitic  children 
are  constantly  [frcfjucntly  (?)]  free  from  adenoids;"  and  mujsual 
words  like  "merrythought"  would  send  nine  out  of  ten  American 
])hysicians  to  the  dictionary.  Typographical  errors  are  rather 
frecpient,  the  most  amusing  one  being  "fetal  incontinence;"  and 
Latin  terms  are  often  not  italicized. 

Hut,  the  above  defects  have  not  ])rcventcd  the  author's  extensive 
experience  and  ripe  judgment  from  making  every  page  valuable, 
and  the  whole  subject  of  pediatrics  is  covered  in  such  a  way  that 
the  book  is  excellent  as  a  work  of  reference  for  the  general  j)racti- 
tioner.  It  is  interesting  to  note  that  the  author  prefers  cane  sugar 
to  milk  sugar  in  infant  feeding  and  opposes  the  use  of  "one  cow's 
milk."  He  explains  in  a  clear  way  how  to  dilute  mixtures  with  low 
proteid  percentages  may  cause  indigestion  with  the  appearance 
of  curds  in  the  passages,  there  being  not  enough  casein  to  use  up 
the  acid  of  the  gastric  juice  so  that  the  uncombined  acid  attacks 
the  curd  already  formed,  making  it  tougher  and  more  resistant  to 
the  action  of  the  digestive  ferments.  The  existing  confusion  in 
the  nomenclature  of  the  milk  proteins  is  regretted  and  a  helpful 
explanation  of  the  terms  is  given.  The  calorimetric  method  of 
regulating  the  diet  is  described  briefly  and  dismissed  with  the 
comment  "These  calculations  are  interesting,  but  not  of  very- 
much  value  in  practice." 

In  discussing  infant  mortality  the  interesting  statements  are 
made  that  the  lowest  death  rate  is  found  in  the  British  peerage 
and  the  fishers  of  the  Faroe  Islands,  and  that  "overlaying"  kills 
1500  infants  yearly  in  England  and  Wales.  This  latter  statement 
would  make  it  seem  that  there  is  culpable  if  not  criminal  negligence, 
in  view  of  the  comparative  rarity  of  such  an  accident  elsewhere. 

It  is  good  to  see  em})hasis  laid  on  the  value  of  opium  as  soon  as 
the  diagnosis  of  intussusception  is  made;  on  the  need  for  laxative 
medicines  at  times  in  overcoming  constipation  in  infants;  on  the 
importance  of  giving  large  doses  of  antitoxin  early  in  diphtheria; 
and  on  the  possibility  of  breathing  exercises  causing  deformities 
of  the  chest  in  rachitic  children  with  adenoids. 

The  section  on  the  nervous  system  is  commensurate  with  the 
importance  of  the  subject,  especially  from  the  standpoint  of  the 
general  ])ractitioner  who  will  find  many  helpful  suggestions  in  it. 

The  author  is  non-committal  on  the  existence  of  Dukes'  fourth 
disease  giving  a  short  description  but  saying  that  the  evidence  is 
in  favor  of  some  epidemics  being  cases  of  mild  scarlet  fever.  Like 
most  of  us,  he  has  probably  never  seen  anything  that  suggested 
the  existence  of  the  fourth  disease.  We  cannot  agree  with  the 
author  in  the  apparent  importance  which  he  attaches  to  doctors, 
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attcii»l:iiits,  and  cats  in  tlir  dissfiuiiiatioii  of  iiu'aslcs,  hut  wt-  arc 
in  entire  accord  with  him  in  his  jnd^nnent  of  drnj,'  vahies  in  the 
treatment  ot"  j)ertussis.  A.  II. 


Till-;  Nkw  l'll^sI()l.()(;v  i\  Srudii  ai,  and  (Iknkkm.  TifAt  tici;. 
By  A.  Hkndi.k  Siiokt.  M.D..  H.S..  H.Sc,  F.R.C.S.,  Registrar 
Bristol  Uoyal  Infirmary;  Senior  Demonstrator  of  Physiology, 
Universitv  of  Bristol.  I'p.  201.  New  York:  William  Wood 
&  Co. 

TiiK  autiior  has  ])rescnte(l  a  book  to  the  medical  world  of  a 
character,  varied  and  diverse  in  the  number  and  variety  of  subjects 
dwelt  upon.  Dealing:;  primarily  with  physiology,  we  find  never- 
theless a  smattering  of  pathology,  a  bit  of  histology,  a  modicum 
of  clinical  diagnosis,  some  chemistry  and  therapeutics,  while  here 
and  there  throughout  the  volume  even  the  dosage  of  individual 
drugs  is  given.  Furthermore,  we  are  hurried  from  the  thyroid, 
the  ])arathyr()id,  and  the  pituitary  glands  to  some  studies  in  diges- 
tion and  absorjition,  from  here  we  hastily  garner  some  facts  about 
l)lood  pressure,  but  in  a  few  minutes  are  thrust  into  the  interesting 
mazes  of  the  hemorrhagic  diathesis.  So  we  go  through  various 
subjects,  uric  acid,  diabetes,  and  chloroform  poisoning  for  example, 
while  in  the  last  two  chapters  we  lightly  jumj),  figuratively  sjjeaking, 
from  cerebral  localization  to  cutaneous  anesthetics. 

Written  in  this  disjointed  way,  the  book  will  never  claim  recog- 
nition as  a  book  of  reference,  the  subjects  are  for  the  most  part 
dwelt  upon  in  a  too  superficial  and  elementary  manner.  Wc  find, 
however,  that  the  author  has  published  a  most  interesting  and 
entertaining  volume  if  we  consider  each  chapter  as  a  })leasing 
essay  on  the  physiology  of  a  certain  subject  with  its  application  to 
practical  medicine.  He  has  taken  care  to  sift  the  known  from  the 
unknown,  the  recognized  and  indisj)utable  facts  from  the  conjec- 
tures and  theories  of  the  various  ])hysiological  problems  as  yet 
unsolved  or  but  incompletely  unravelled.  J.  II.  M.,  Jr. 


.)(  (  KKNDE  IIai  Ti.KiDKX.    P)\  I )r.  S.  Jkssnp:k,  SanitJitsrat.    Fourth 
revised  edition;  I*p.   J 20.     Wiirzburg:     Curt  Kabitzsch. 

TiiK  author  has  endca\()rcd  to  coxcr  the  entire  domain  of  pruritic 
conditions  in  the  short  sjjacc  of  120  |)ages.  Itching  conditions 
without  an  outbreak  upon  the  skin  are  discussed  in  some  detail; 
the  various  physiological  or  ])athological  changes  are  cited  as  a 
cause,  particularly,  for  the  universal  cases  of  })ruritus.    The  more 
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localized  cases  of  pruritus,  hath  pruritus,  i)ruritus  hiemalis,  and 
pruritus  of  the  genitalia  are  cited.  Particular  attention  is  given 
to  urticaria,  the  prurigo  of  Hebra,  scabies,  and  pediculosis.  Numer- 
ous prescriptions  are  mentioned  as  Ix'ing  efficacious  for  the  ])ruritic 
conditions.  INlitin  is  the  base  used  for  a  large  number  of  the  external 
preparations.  F.  C.  K. 


Uebek  Neuuohezidivk  nach  Salvarsan  und  nach  Queckwjlbek 
liEiiANDLUNG.  Bv  1)r.  J.  Benario.  Pp.  195;  1  illustration. 
Munich:     J,  F.  Lehmann. 

Benario's  monograph  is  at  once  timely  and  interesting.  After 
Wechselmann  published  his  observations  on  Neurorezidives  follow- 
ing salvarsan  injections,  a  short  search  of  hospital  records  unearthed 
10  cases  following  mercurial  treatment.  One  case  only  was  found 
recorded  in  literature,  although  as  early  as  1610  Guarinori  reported 
a  case  showing  simultaneously  a  nerve  lesion,  primary  sore,  and 
exanthem. 

In  this  book  he  reports  211  salvarsan  and  121  other  cases  col- 
lected from  Ehrlich's  laboratory,  correspondence,  and  from  the 
literature.  Analyzing  his  statistics,  he  incidentally  notes  pre- 
ponderance among  males,  aged  between  twenty-five  and  forty 
years.  Alcohol  and,  in  a  lesser  degree,  nicotine,  predisposed  to 
nerve  lesions.  Bakers  and  cooks  also  have  more  nerve  involve- 
ment. Extra  genital  infections  occurred  in  12.3  per  cent.,  chancre 
cephalique  in  7  per  cent.  His  numbers  substantiate  earlier  observa- 
tions of  frequent  brain  involvement  in  cases  of  face  chancre.  Knorr 
first  observed  the  association  of  nerve  lesion  and  papular  eruption. 
In  this  list  60.7  per  cent,  of  the  cases  had  papular  or  papulopustular 
exanthems.  The  Herxheimer  reaction  was  present  in  16  cases. 
Headaches  were  a  prodromal  symptom  of  rezidive  in  50  cases 
and  concomitant  phenomena  in  58  cases. 

A  detailed  table  of  variations  in  manner  and  kind  of  treatment 
is  added,  with  the  conclusion  that  residues  do  not  occur  if  the  dose 
is  sufficiently  large  or  repeated  within  a  short  interval.  The  neuro- 
rezidive  is  an  inflammatory  focus  occurring  along  the  course  of 
one  or  more  cranial  nerves.  Three  theories  for  these  foci  have  been 
advanced:  (1)  A  direct  toxic  injury  to  the  nerve  by  the  drug;  (2) 
an  indirect  injury  to  the  nerve,  causing  a  place  of  lessened  resist- 
ance where  the  colonization  of  the  treponema  takes  place;  (3) 
the  escape  of  some  treponema  from  the  action  of  the  drug  and  their 
subsequent  growth  in  a  practically  new  medium. 

The  pathology  of  syphilis  itself  is  not  entirely  cleared  up.  The 
spirochetes  have  been  found  in  the  blood  stream,  but  have  a  marked 
predilection  for    the  lymph  vessels,  an  explanation  of  the  early 
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involvenioiit  of  the  1>  inpli  ylaiids  and  the  i)rc])()n(k'raii((>  of  lesions 
lit  the  liase  of  the  brain.  Ueeeiit  writers  hehe\e  tlie  spiroehetes 
proceed  in  the  perivascular  lymj)h  spaces  of  the  l)loo(lvessels  and 
of  the  pia.  In  the  diseased  vessel  wall  the  orjjanisnis  and  lympho- 
cytes are  fonnd.  confined  at  first  to  the  acKcntitia  and  media; 
later,  also  in  the  intima.  The  lymi)hocytic  infiltrati(»n  of  the  hrain 
membranes  shows  itself  in  the  lympiiocytosis  of  the  sj)inal  finid, 
a  condition  that  persists  after  the  disappearance  of  all  symj)toms. 

In  stndyin^  the  194  cases  under  the  two  modes  of  treatment, 
namely,  mercury  and  salvarsan,  he  found  that  the  same  nerves 
are  afiected  and  in  about  the  same  order  of  frequency.  This  close 
ai;reement  s])eaks  most  strongly  against  a  neurotoxic  action  of 
>alvarsan,  and  Benario  thinks  that  this  and  the  microscopic  patho- 
logical picture  ])rove  that  it  is  a  true  syphilitic  ])r<)cess.  He  bases 
this  belief  upon  (1)  the  long  interval  l)etween  the  injection  and 
nervous  manifestation  (one  to  four  months) ;  (2)  the  type  of  patho- 
logical process;  (3)  the  fact  that  no  rezidive  occurs  in  non- 
sy{)hilitics  treated  with  salvarsan;  (4)  that  in  cases  with  already 
existing  brain  syphilis  neurorezidives  are  not  observed;  and  (5) 
neurorezidives  recover  under  salvarsan. 

The  book  touches  fully  and  with  a  wealth  of  detail  on  the  more 
important  facts  relating  to  this  ])hase  of  syphilis.  He  urges  more 
careful  attention  to  changes  in  special  sense  organs  in  the  early 
stage  of  syphilis,  more  energetic  treatment,  and  control  of  treat- 
ment by  the  results  of  the  Wassermann  reaction  and  lumbar 
puncture.  The  long  list  of  cases  are  tiring  and  the  detailed  treat- 
ment of  each  nerve  lesion  could  be  shortened  with  advantage. 

E.  P.  C.  W. 


Ophthalmic  Year  Book  for  1911.  Edited  by  Edward  Jackson, 
M.I).,  Theodore  B.  Schneideman,  M.D.,  and  William  Zent- 
MAYER,  M.L).  Pp.  455;  31  illustrations.  Denver:  Hcrrick  Book 
and  Stationery  Company. 

The  eighth  volume  of  the  Ophthabnic  Year  Book  well  illustrates 
the  enormous  increase  in  ophthalmic  literature  during  the  last 
eight  years.  The  first  volume  in  1904  contained  2()()  pages  whereas 
the  present  volume  contains  455  pages  with  references  to  almost 
three  thousand  journal  articles.  The  first  14  pages  are  devoted  to 
biographic  notices  and  then  follows  a  digest  of  the  literature 
classified  as  in  the  previous  volumes.  In  the  text,  heavy-faced 
type  has  been  used  for  the  names  of  authors  and  the  editors  have 
returned  to  the  previous  custom  of  giving  the  page,  in  the  various 
journals,  on  which  any  particular  article  may  be  found.  In  a 
volume  of  this  character,  tliese  changes  add  nuich  to  the  convenience 
of  the  reader. 
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Undoubtedly  all  subscribers  to  the  Year-hook  have  heard  with 
much  regret  that  its  publication  has  been  suspended,  although  to 
(luote  Dr.  Jackson,  "the  purpose  is  not  abandoned."  It  is  hoped 
that  the  near  future  will  find  it  re-established  along  lines  where 
its  publication  may  be  resinned  under  conditions  less  arduous  and 
more  advantageous  for  its  editor>,  for  since  its  inception  it  has  been 
a  i)rofital)le  convenience  to  those  ophthalmologists  interested  in 
the  literature  in  their  particular  branch  of  medicine.        T.  B.  H. 


Fourth  Scientific  Report  of  the  Investigations  of  the 
Imperial  Cancer  Research  Fund.  By  Dr.  E.  F.  Bashford, 
General  Superintendent  of  Research  and  Director  of  the 
Laboratory.  Pp.  223;  Go  plates;  numerous  charts  and  tables. 
London :    Taylor  &  Francis. 

This  volume  consists  of  three  papers,  preceded  by  a  most  inter- 
esting introduction  by  Dr.  Bashford.  The  first  paper  on  "Sponta- 
neous Tumors  in  ]\lice,"  by  ]\I.  Ilaaland,  treats  of  a  large  number 
of  spontaneous  tumors  of  mice  observed  since  the  Third  Scientific 
Report  was  prepared.  "These  tumors  consist  of  carcinomas  and 
sarcomas  occurring  in  a  variety  of  sites  other  than  the  mamma 
and  are  considered  from  clinical,  pathological,  histological,  and 
experimental  standpoints."  From  this  study  the  writer  believes 
he  has  produced  evidence  of  possible  local  causes  of  tumor  forma- 
tion and  lays  considerable  stress  on  local  irritation  as  an  etiological 
factor.  The  second  paper  on  "Cancerous  Ancestry  and  the  Inci- 
dence of  Cancer  in  ]\Iice,"  by  Dr.  J.  A.  Murray,  deals  w^ith  breed- 
ing experiments  with  mice  of  known  ancestry.  The  conclusion  is 
drawn  that  female  mice  in  whose  ancestry  cancer  of  the  mamma 
has  occurred  not  further  back  than  the  grandmothers,  are  dis- 
tinctly more  likely  to  develop  the  disease  spontaneously  in  this 
organ  than  those  in  whose  ancestry  the  history  of  cancer  is  remote. 
The  third  paper  on  "  The  Behavior  of  Tumor  Cells  during  Propaga- 
tion," by  ¥j.  F.  Bashford,  is  a  general  survey  of  the  observations 
made  on  the  tumors  observed  in  the  laboratory  during  a  period 
of  eight  years  and  yields  "evidence  of  the  validity  of  the  conclusion 
that  the  cancer  cell  is  a  biological  modification  of  the  normal  cell." 

All  the  studies  show  the  thoroughness  and  attention  to  detail 
which  characterize  the  work  in  this  laboratory.  The  studies  are 
presented  in  extenso,  are  splendidly  illustrated  with  microphoto- 
graphs  and  microscopical  drawings,  and  are  rendered  additionally 
clear  with  charts,  tables,  and  diagrams.  The  book  is  of  great  value 
to  those  occupying  themselves  with  cancer  as  a  biological  problem 
and  the  introduction  is  of  such  a  character  as  to  make  the  studies 
available  for  the  less  intensively  specialized  reader.        H.  T.  K 
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(  LiNiCAL  Lectures  on  the  Acute  Abdomen.  By  William 
Henry  Battle,  F.U.C.S.;  Surgeon  to  St.  Thomas'  Hospital, 
and  Joint  Lecturer  on  Systematic  Surj;ery  in  llie  Medical  School, 
etc.     Pp.  107;  10  illustration.s.    Xew'^Ork:  William  Wood  &  Co. 

ion. 

The  author  lias  grouped  together  in  this  small  hook  of  a 
clear  and  interesting  review  of  those  acute  and  dangerous 
conditions  which  are  always  of  great  importance  to  the  general 
practitioner  and  surgeon.  The  term  "acute  abdomen,"  however, 
is  open  to  the  criticism  that  only  pathological  conditions  of  the 
abdomen  can  be  acute,  not  the  abdomen  itself.  A  fair  indication 
of  the  value  of  the  book  is  found  in  the  \arious  affections  discussed: 
Acute  appendicitis  and  its  complications;  perforations  of  the  gastro- 
intestinal tract;  acute  intestinal  obstruction;  acute  pyosalpinx 
and  its  complications;  extra-uterine  gestation;  acute  hemorrhagic 
pancreatitis;  acute  dilatation  of  the  stomach;  embolism  and 
thrombosis  of  the  mesenteric  vessels;  and  infections  of  the  gall- 
bladder with  its  complications.  There  is  no  attempt  to  enter  into 
details  in  the  discussion  of  the  various  conditions,  but  to  present 
them  as  they  occur  in  practice  as  surgical  emergencies.  As  a  whole, 
the  work  is  lucid  and  practical,  and  will  be  of  much  value  to  any 
one  who  has  to  assume  the  responsibility  involved  in  the  care  of 
these  dangerous  cases.  It  is  not  necessary  to  agree  with  the  author 
in  everything  he  says;  for  instance,  that  catgut  should  not  be  used 
at  all  in  acute  abdominal  cases,  or  that  the  medical  ad\iser  should 
be  so  skilled  in  the  recognition  of  the  various  aspects  of  appendicitis 
that  he  should  be  able  to  say  definitelv  when  immediate  oj)eration 
is  "imperative."  '  '  T.  T.  T. 


Dental  Anesthetics.  A  Text-book  for  Students  and  Prac- 
titioners. By  Wilfred  E.  Alderson,  M.D.  (Durham), 
M.S.,  B.Hy.,  D.P.H.,  Honorary  Physician,  Newcastle-upon- 
Tyne  Dispensary;  Senior  Honorary  Anesthetist,  Newcastle- 
upon-Tyne  Dental  Hospital,  etc.  Pp.  100.  New  York: 
William  Wood  and  Company,  1911. 

Although  the  title  indicates  that  the  book  is  one  especially 
intended  for  dentists,  yet  it  should  be  most  useful  also  to  the 
medical  student  and  practitioner,  as  it  gives  in  a  concise  and 
complete  form  the  action,  choice,  and  methods  of  administration 
of  the  various  anesthetics  in  common  use.  The  autiior  agrees  with 
American  teaching  in  regard  to  the  routine  use  of  ether  in  ])refer- 
'iice  to  chloroform.  The  volume  is  completed  by  a  chapter  on 
;malgesia  or  local  anesthesia,  by  John  Bolam,  L.D.S.,  speaking  more 
particularly  of  its  application  in  dental  operations.  R.  H.  I. 
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Progressive  Medicine.  A  Quarterly  Digest  of  Advances, 
Discoveries  and  Improvements  in  the  Medical  and  Surgical 
Sciences.  Edited  by  IIobart  Amory  Hare,  M.D.,  Professor 
of  Therapeutics  and  Materia  jMedica  in  the  Jeft'erson  Medical 
College  and  Physician  to  the  Jefferson  Medical  College  Hospital, 
etc.,  assisted  by  Leigiiton  F.  Appleman,  M.D.,  Instructor  in 
Therapeutics,  Jefferson  Medical  College,  Philadelphia.  Vol.  II, 
June,  1912.  Pp.  391;  Go  illustrations.  Philadelphia  and  New 
York:  Lea  and  Febiger. 

The  June  number  of  Progressive  Medicine  opens  with  a  contri- 
bution of  32  pages  by  William  B.  Coley  on  hernia.  In  addition 
to  the  commoner  forms  of  hernia  rare  varieties  are  discussed, 
especial  attention  being  paid  to  diaphagmatic  hernia. 

General  surgery  of  the  abdomen  is  dealt  with  b}^  John  C.  A. 
Gerster  in  an  admirable  article  of  96  pages.  He  takes  up  a  wide 
variety  of  subjects  of  which  may  be  mentioned  a  careful  review  of 
Clairmont  and  Handek's  monograph  on  the  radiology  of  the 
stomach,  which  affords  an  excellent  discussion  of  the  diagnosis 
of  gastric  conditions,  cecum  mobile,  the  operative  treatment  of 
chronic  intestinal  stasis  as  advocated  by  Lane,  a  discussion  of 
Heyde's  noteworthy  contribution  on  the  etiology  of  the  inflam- 
mation of  the  appendix,  cholangitis,  and  acute  pancreatitis. 

The  contribution  on  Gynecology  by  John  G.  Clark  embraces 
112  pages  almost  half  of  which  are  given  over  to  a  thorough  dis- 
cussion of  cancer  and  fibroid  tumor  of  the  uterus.  Among  the 
other  subjects  to  which  he  devotes  considerable  attention  are: 
Pelvic  inflammatory  diseases,  menstrual  disorders,  medical  or 
non-operative  treatment  in  gynecology,  the  ovary,  the  bladder, 
and  ureters,  and  recent  advances  in  the  operative  treatment  of 
gynecological  conditions. 

One  of  the  most  interesting  features  of  Progressive  Medicine 
for  a  number  of  years  has  been  Alfred  Stengel's  article  on  the 
blood,  metabolic  diseases,  and  diseases  of  the  thyroid  gland,  nutri- 
tion, and  lymphatic  systems.  In  importance  and  careful  prepara- 
tion his  present  contribution  compares  favorably  with  those  of 
previous  years.  Leukemia  and  pernicious  anemia  are  delt  with 
at  some  length ;  hemophilia  and  the  various  blood  dyscrasias  includ- 
ing scurvy  are  next  taken  up;  then,  after  discussing  leukocytes 
and  Banti's  disease,  considerable  attention  is  given  to  diabetes 
mellitus,  gout,  obesity,  and  exophthalmic  goitre. 

In  a  short  but  well  written  article  of  24  pages  Edward  Jackson 
takes  up  recent  advances  in  ophthalmology.  He  considers  his 
subject  systematically  under  the  following  headings:  Diseases  of 
the  conjunctiva,  diseases  of  the  uveal  tract,  glaucoma,  the  crystal- 
line lens  and  vitreous,  and  the  retina,  optic  nerve,  and  tracts. 

G.  M.  P. 
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A  Test  of  Gastric  Motility.— I.  Boas  (Dcutsch.  vied.  Woch.,  1912, 
xxxviii,  455),  reviews  briefly  the  methods  of  measuring  gastric  motility. 
No  very  satisfactory  clinical  method  exists.  He  finds,  however,  that  the 
results  of  ISIoritz,  who  showed  that  the  human  stomach  is  nearly  empty 
one-half  to  three-fourths  of  an  hour  after  drinking  500  c.e.  of  water, 
are  substantially  correct.  There  is  ample  experimental  evidence  to 
show  that  in  dogs  similar  conditions  exist.  Boas  utilizes  this  fact  as  the 
basis  of  his  test;  (1)  because  water  which  is  drunk  does  not  stimulate 
the  secretion  of  gastric  juice,  at  least,  to  any  appreciable  extent,  and 
causes  no  pylorus  reflex;  (2)  fluid  which  remains  in  the  stomach  is  easily 
recovered;  (3)  the  procedure  is  not  complicated  by  layer-formation  or 
sedimentation;  (4)  since  relatively  large  quantities  pass  the  pylorus  in 
a  short  time,  the  determination  of  motility  can  be  made  within  a  half 
hour,  even  in  pathological  cases.  With  pure  water  there  is  one  objec- 
tion; it  is  impossible  to  be  certain  that  all  fluid  remaining  in  the  stomach 
has  been  completely  removed.  For  this  reason  the  addition  of  a  dye 
is  desirable.  Boas  selected  chlorophyll.  It  is  well  adapted  to  the 
purpose,  since  it  is  absorbed  neither  from  the  stomach  nor  the  intes- 
tines. The  technique  adopted  is  the  following:  The  test  is  always 
performed  on  a  fasting  stomach.  If  the  organ  is  not  empty,  it  should 
be  washed  until  the  water  comes  away  clear.  The  patient  is  then  given 
400  c.c.  of  water  to  which  20  drops  of  chlorophyll  (concentrated  aqueous 
solution)  have  been  added.  Thirty  minutes  after  the  patient  has  drunk 
this,  the  stomach  tube  is  passed.  With  normal  motility  about  50  to  60 
c.c.  are  recovered.    To  determine  whether  all  of  the  residual  water  has 
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been  obtained,  more  fluid  is  poured  through  the  tube.  For  this  purpose 
a  1  per  cent,  solution  of  soda  is  employed.  If  X  represents  the  residue 
recovered,  then  400  —  X  c.c.  of  soda  solution  are  poured  through  the  tube 
and  siphoned  off.  The  quantity  of  chorophyll  in  the  wash  water  is  then 
determined  colorimetrically  as  follows:  Prepare  a  stock  solution  of 
chlorophyll  1  to  400  and  make  dilutions  of  this  of  0.5,  0.3,  0.2,  0.1  and 
0.05.  (The  stock  solution  1  to  400  corresponds  to  that  which  the  patient 
drank).  The  wash  water  is  filtered  and  the  color  intensity  compared 
with  the  solutions  prepared  as  above.  If  it  is  found,  for  example,  that 
the  green  of  the  wash  water  corresponds  with  the  chlorophyll  solution 
0.2,  this  means  that  0.8  chlorophyll  has  passed  through  the  pylorus  in 
thirty  minutes,  or,  expressed  in  percentage,  80  per  cent.  The  patient 
should  be  instructed  not  to  swallow  saliva  during  the  test,  as  it  inter- 
feres with  the  quantitative  determination  of  the  chlorophyll.  As  the 
test  solution  is  green  and  patients  occasionally  object  to  drinking  it, 
Boas  places  it  in  green  glasses.  Boas  has  made  observations  on  about 
one  hundred  and  fifty  patients  with  gastric  disease  and  describes  the 
results  found  in  various  conditions. 


Ehrlich's  Aldehyde  Reaction  in  Circulatory  Diseases. — A.  Jonass 
{Wien.  klin.  Woch.,  1912,  xxv,  375)  has  investigated  the  relationship 
between  competence  of  the  right  heart  and  Ehrlich's  aldehyde  reaction. 
He  finds  that  when  there  is  insufficiency  with  consequent  chronic 
passive  congestion  of  the  liver,  the  aldehyde  reJlction  is  positive.  The 
positive  reaction  is,  therefore,  in  a  way  indicative  of  the  work  done  by 
the  right  heart  in  such  cases.  The  reaction  also  becomes  positive  in 
asthma  during  the  attacks,  disappearing  in  the  intervals. 


Experimental  Eosinophilia  after  Intraperitoneal  Injection  of  Protein 
and  the  Relation  of  Eosinophilia  to  Anaphylaxis. — H.  Schlecht 
{Archiv  f.  exp.  Path.  u.  PharmakoL,  1912,  Ixvii,  136),  has  investigated 
the  eosinophilia  seen  in  experiments  with  animals  after  injections  with 
foreign  protein  and  following  anaphylactic  shock.  He  finds  that  con- 
tinued parenteral  administration  of  foreign  protein  produces  an  eosino- 
philia in  the  blood  of  guinea-pigs  and  also  in  the  peritoneal  cavity. 
Cleavage  products  of  proteins  (as  far  as  peptones)  have  the  same  effect, 
but  amino-acids  seem  to  be  inert.  Occasionally  an  increase  of  mast 
cells  is  seen.  The  eosinophilia  is  seen  after  a  certain  incubation  period, 
during  which  eosinophile  cells  may  be  discovered  to  be  in  diminished 
quantity.  The  main  source  of  the  cells  is  the  bone  marrow;  local  pro- 
duction in  the  tissues  may  occur,  but  could  not  be  established.  Animals 
which  have  survived  the  anaphylactic  shock  react  with  a  marked 
eosinophilia.  Immune  animals  and  those  in  an  anti-anaphylactic  state 
exhibit  a  further  increase  of  the  eosinophilia  following  renewed  injection 
of  the  foreign  protein.  Eosinophilia  is  a  favorable  prognostic  sign,  both 
in  experiment  and  in  practice,  in  connection  with  anaphylaxis,  since  it 
is  the  expression  on  the  part  of  the  body  of  a  reaction  against  toxic 
substances — a  protective  reaction.  In  this  sense  the  post-infectious 
eosinophilia  may  also  be  interpreted.  Schlecht  points  out  the  similari- 
ties between  the  conditions  observed  in  anaphylactic  experiments  and 
in  bronchial  asthma,  in  both  of  which  blood  eosinophilia  and  local 
pulmonary  eosinophilia  are  observed. 
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Action  of  Salvarsan  in  Anthrax. — Bettmanx  and  Laubenheimer 
(Deiitsch.  mcd.  W'ocli.,  1912,  xxxviii,  349)  report  clinical  and  experi- 
mental results  of  the  treatment  of  anthrax  with  salvarsan.  Two  patients 
presented  themselves  with  typical  anthrax  infection.  p]ach  was  given 
salvarsan  0.3  gni.  intravenously  and  five  days  later  a  .second  do.se  of 
0.4  gm.  In  each  case  recovery  took  place.  The  subsidence  of  the 
local  signs  was  striking  after  forty-eight  hours  from  the  first  injection. 
Within  five  days  no  bacilli  were  found  in  the  pustules,  and  cultures 
were  negative.  Since  anthrax  usiuiUy  terminates  in  recovery  in  human 
infections,  it  was  decided  to  test  the  action  of  salvarsan  experimentally. 
This  was  done  with  guinea-pigs.  The  result  was  that  animals  treated 
within  five  and  a  half  hours  after  experimental  infection  almost  always 
recovered,  while  controls,  untreated,  succumbed  within  two  days. 
Animals  which  had  recovered  under  salvarsan  were  re-inoculated  with 
anthrax  several  weeks  later,  without  treatment.  They  died  promptly 
from  the  infection. 


Chemistry  and  Toxicology  of  Ascarides. — F.  Flury  (Arcliiv  f.  exp. 
Path.  u.  PharmakoL,  1912,  Ixvii,  275),  reports  the  results  of  painstaking 
and  extensive  researches  into  the  chemistry  and  toxicology  of  Ascarides. 
Little  is  known  of  the  biochemistry  of  the  intestinal  parasites  and  it  is 
practically  certain  that  the  explanation  of  most,  if  not  all,  of  the  symp- 
toms associated  with  such  infections  will  not  be  entirely  clear  imtil  such 
knowledge  is  obtained.  Only  the  briefest  partial  summary  of  the 
present  communication  is  possible.  Flury's  experiments  were  made  on 
Ascaris  lumbricoides  and  Ascaris  megalocephala.  On  the  relation  of 
the  body  constituents  and  excrements  of  ascarides  to  the  symptoms 
observed  in  the  host,  the  following  facts  have  been  determined.  Both 
in  the  body  substances  and  in  the  excreta  numerous  substances  are 
present  which  are  capable  of  causing  local  irritation,  hyperemia,  inflam- 
mation, and  necrosis.  Most  unportant  in  this  connection  are  the 
volatile  aldehydes  of  the  fatty  acids  (which  probably  arise  from  the 
reduction  of  the  corresponding  acids),  also  the  free  volatile  fatty  acids 
of  which  the  author  isolated  valerianic  and  butyric  acids  in  considerable 
quantity  and  in  smaller  amounts,  formic,  acrylic,  and  propionic  acids. 
Furthermore,  local  irritants,  such  as  alcohols  and  esters  of  the  ethyl-, 
butyl-,  and  amyl-  series,  were  found.  It  is,  no  doubt,  these  substances 
which  are  largely  responsible  for  the  severe  irritative  symptoms,  so  w'ell 
knowTi  to  zoologists,  and  for  the  hypersusceptibility  which  is  not  un- 
common following  repeated  action  of  aldehydes;  urticaria-like  lesions 
are  known  to  result  from  the  vascular  effects  of  esters  of  acids.  In 
infected  patients  the  prolonged  action  of  such  substances  on  the  intes- 
tinal mucous  membrane  may  well  lead  to  symptoms.  In  addition  to 
their  irritative  effects  Flury  has  shown  that  the  free  acids,  even  in 
dilute  solution,  have  a  corrosive  action  which  may  injure  the  intestine. 
The  digestive  disturbances,  which  at  times  occur  in  ascaris  infections 
may  be  due  to  the  factors  named.  The  absorption  of  substances  from 
the  intestine  may  be  still  more  important.  The  conditions  are  present 
for  the  production  of  a  chronic  acidosis.  Symptoms  referable  to  the 
central  nervous  system,  such  as  hallucinations,  chorea,  hysteria, 
epilepsy,  delirium,  etc.  are  explicable  through  chronic  poisoning  wuth 
aldehyde,  especially  atypically  acting  compounds  of  the  amyl  series. 
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Flury  considers  valerianic,  formic,  and  acrylic  acids  particularly  im- 
portant in  relation  to  nervous  symptoms.  The  so-called  meningitic 
form  of  Ascaris  infection  can  be  caused  by  any  of  several  substances 
(alcohols,  aldehydes,  esters)  acting  on  the  meninges  and  producing 
increased  intracranial  tension  from  stimulation  of  the  secretion  of  cere- 
brospinal fluid.  Of  nitrogenous  compounds  Flury  has  found  a  capillary 
poison  which,  when  administered  to  dogs,  causes  fatal  intestinal  hemor- 
rhage. The  purin  bases  isolated  may  cause  marked  irritative  effects  in 
the  central  nervous  sj'stem.  The  anemia  seen  at  times  in  patients 
infected  with  ascaris  may  be  due  to  the  continued  absorption  of 
hemolytic  substances.  In  this  connection  the  most  important  are 
the  unsaturated  fatty  acids  and  acrylic  acid.  Furthermore,  injury 
to  the  blood  may  be  due  to  reducing  substances  and  those  which 
inhibit  coagulation.  Additional  toxins  may  be  absorbed  when  the 
parasites  die  in  the  intestines  and  undergo  decomposition. 


Deodorizing  Excreta. — A.  Czerny  (Berlin,  kiln.  Woch.,  1912,  xlix, 
450),  refers  to  the  disagreeableness  of  odors  in  the  sick  room.  Not 
only  the  patient  but  the  attendants  as  well  are  anno^^ed.  In  a  large 
hospital  ward  the  nuisance  becomes  even  more  serious.  A  simple 
deodorant  for  feces  is  highly  desirable.  At  the  suggestion  of  Uhlenhuth, 
Czerny  tried  antiformin.  He  finds  that  about  50  c.c.  of  10  per  cent, 
antiformin  causes  immediate  and  complete  deodorization  of  fluid  or 
soft  stools.  With  formed  feces  the  result  is  accomplished  somewhat 
less  quickly  by  pouring  antiformin  upon  them,  for  the  quantity  used  is 
not  sufficient  to  cover  the  feces.  Another  use  for  the  deodorant  is  its 
application  to  clothing,  etc.,  repeatedly  soiled  by  children.  Even  after 
the  most  thorough  washing,  some  odor  usually  remains,  but  rinsing  in 
5  per  cent,  antiformin  completely  removes  the  odor  without  injury  to 
the  fabric.  Again  the  method  possesses  an  advantage  in  hospitals  or 
dwellings  which  are  unscreened,  since  the  suppression  of  the  odor 
greatly  lessens  the  fly  nuisance.  Because  of  the  low  cost  of  antiformin 
(in  Germany)  the  method  may  be  widely  applied. 


Leukocytic  Inclusions  in  Scarlatina. — M.  Kretschmer  (Berlin,  klin. 
Woch.,  1912,  xlix,  499),  confirms  the  findings  of  Dohle  who  recently 
reported  inclusions  in  the  polynuclear  neutrophile  cells  in  scarlet  fever. 
Kretschmer  has  found  Manson's  stain  the  most  satisfactory  for  the 
purpose.  A  stock  solution  of  2  gm.  methylene  blue  dissolved  in  100  c.c. 
of  boiling  5  per  cent,  borax  solution  is  prepared.  The  blood  smears 
are  fixed  in  methyl  alcohol,  or  in  other  ways,  and  are  stained  with  a 
dilution  of  the  stock  solution,  which  should  be  transparent  when  held 
to  the  light.  Stain  10  to  30  seconds,  wash,  dry,  and  mount.  Red  blood 
cells  are  light  green  to  greenish  blue,  nuclei  of  leukocytes  dark  blue 
with  reddish  tint,  and  the  inclusions  are  usually  a  somewhat  paler  blue, 
while  the  proplasm  of  the  white  blood  cells  is  practically  unstained. 
The  inclusions  vary  in  number  from  one  to  six.  The  form  is  not  uni- 
form; round  or  oval  bodies  the  size  of  cocci,  at  times  placed  close  to- 
gether, appear,  or  crescent-shaped  bodies  with  round  or  pointed  ends 
are  seen.  They  are  invisible  in  the  fresh  specimen  or  with  dark  field 
illumination.  Kretschmer  has  found  these  inclusions  in  the  neutro- 
philic cells  of  30  consecutive  cases  of  scarlatina  without  exception. 
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From  the  beginning  of  the  infection,  even  before  the  eruption  appears, 
they  are  present  in  the  great  majority  of  cells,  so  that  with  the  leuko- 
cytosis, which  is  usually  present,  there  is  no  difficulty  in  finding  them. 
They  persist  till  the  fourth  day  and  may  be  found  as  late  as  the  twenty- 
oighth  day  following  the  onset.  With  recrudescence  of  fever  the  bodies 
do  not  reappear  in  the  l)lood.  Kretschmcr  has  been  able  to  observe  only 
2  cases  before  the  eruptions  occurred.  In  one,  the  bodies  were  present 
in  a  number  of  the  white  cells  the  day  preceding  the  eruption,  in  the 
other  they  appeared  with  the  eruption.  A  new-born  infant  whose 
mother  became  ill  with  scarlatina  a  few  days  after  its  birth,  escaped 
infection;  in  the  mother's  blood  the  inclusions  were  present,  in  the 
infant's  absent.  In  several  instances  where  the  eruption  was  atypical, 
the  presence  of  the  inclusions  settled  the  diagnosis.  In  other  diseases 
Dohle  found  similar  inclusions  in  only  3  instances — 1  case  of  pneumonia 
and  2  of  carcinoma.  Kretschmer  has  examined  70  other  individuals, 
20  of  whom  were  normal,  and  found  inclusions  in  4 — 1  case  of  pneumonia 
with  suppurating  cervical  glands  and  2  cases  of  diphtheria  with  strep- 
tococcus empyema  and  1  of  tuberculosis.  In  the  3  septic  cases,  he 
thinks  it  possible  that  scarlatina  played  a  part  in  the  etiology,  but  in  a 
streptococcus  septicema,  no  inclusions  were  found.  He  has  observed 
only  2  anginas,  one  follicular  tonsilitis  and  one  Vincent's  angina;  neither 
showed  inclusions.  The  inclusions  bid  fair  to  be  of  great  significance 
in  the  differential  diagnosis  of  exanthemata,  Kretschmer  believes. 


The  Establishment  of  Treponema  Pallidum  as  the  Causative  Agent 
of  Syphilis,  and  the  Cultural  Differentiation  between  this  Organism 
and  Certain  Morphologically  AlUed  Spirochetse. — Hideyo  Xoguchi 
{Canadian  Med.  Assoc.  Jour.,  1912,  iv,  269)  reports  that  to  establish  an 
etiological  relationship  between  an  organism  and  the  morbid  process 
associated  with  it,  Koch  has  postulated  that  the  organism  must  be 
found  constantly  in  sufficiently  large  numbers,  that  it  must  not  be 
found  in  other  diseases,  and  that  it  must  be  capable  of  producing  similar 
pathological  changes,  when  introduced  into  a  suitable  host  in  pure 
culture,  as  it  does  in  the  disease  of  which  it  is  supposed  to  be  the  cause. 
In  addition  at  present,  immunity,  anaphylaxis,  and  allergy  have  been 
proved  to  be  essential  factors  in  the  determination  of  an  organism  as 
cause  of  a  given  disease.  Noguchi  gives  the  history  of  the  investiga- 
tions in  morphology,  animal  innoculation,  and  for  growth  in  pure 
culture,  which  have  established  Treponema  pallidum  as  the  cause  of 
syphilis.  Culturally  Treponema  pallidum  shows  strict  anaerobiosis, 
requires  fresh  sterile  animal  or  human  tissue  and  serum  in  the  media, 
does  not  produce  coagulation  or  a  putrefactive  odor.  The  spirochetes 
grow  by  longitudinal  division.  They  differ  from  the  microdentiura,  a 
morphologically  similar  organism,  by  the  facts  that  the  latter  grows 
more  easily,  is  less  anaerobic,  produces  a  putrefactive  odor,  and  after 
several  weeks  in  fluid  culture  may  produce  a  loose  coagulation.  In 
order  to  use  the  pure  culture  of  Treponema  pallidum  for  advancing 
knowledge  of  syphilis,  immunity,  and  anaphylaxis  must  be  considered. 
Noguchi  found  an  allergic  state  of  the  skin  to  be  present  in  almost  every 
case  of  the  tertiary  stage,  and  in  a  large  percentage  of  cases  of  latent 
and  hereditary  disease.  By  introducing  a  small  quantity  of.  a  devital- 
ized pure  culture  of  pallida  into  the  epidermis  in  such,  a  reaction  is 
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produced  comparable  to  Von  Pirquet's  tuberculin  for  tuberculosis. 
Noguchi  has  called  this  the  luetin  test.  Noguchi  believes  that  this 
reaction  has  its  own  sphere,  being  of  prognostic  value  since  it  does  not 
develop  until  the  allergic  state  of  the  skin  appears,  indicating  that  the 
injection  either  is  well  borne,  or  is  under  better  control  due  to  treat- 
ment. Negative  clinical  symptoms  or  serological  examinations  do  not 
show  this.  However,  the  significance  of  luetin  will  be  demonstrated 
only  through  careful  observations  made  by  clinicians  in  different  fields 
of  medicine  in  the  future. 
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Operation  for  Perforated  Stomach  and  Duodenal  Ulcers. — Lauper 

{Zentralbl.  f.  Chir.,  1912,  xxxix,  286)  refers  to  Hoffmann's  case  reported 
by  Offenberg  in  the  Zcntralbl.  f.  Chir.,  1911,  No.  50  (abstracted  in  this 
journal,  for  March,  p.  449)  and  Lauper  reports  his  results  with  the  same 
principles  of  treatment.  About  five  years  ago  he  had  a  case  of  ulcer 
at  the  pylorus  with  a  perforation  on  the  lesser  curvature  admitting  the 
index  finger,  which  came  to  operation  fifteen  hours  after  perforation 
with  very  marked  symptoms  of  peritonitis.  Closure  with  reliable 
sutures  seemed  to  be  impossible.  A  purse  string  suture  going  wide 
of  the  margins,  succeeded  only  in  approximating  the  edges  somewhat, 
but  did  not  completely  close  the  perforation.  A  retrocolic  gastro- 
enterostomy with  a  wide  anastomotic  opening,  admitting  three  fingers, 
was  performed  and  the  site  of  the  perforation  was  tamponned.  The 
peritonitis  was  treated  in  the  usual  manner.  After  the  removal  of 
the  tampon,  at  the  end  of  a  week,  no  stomach  contents  escaped  and 
healing  followed.  In  a  case  of  perforation  of  an  infiltrating  cancer  of 
the  stomach  with  diffuse  peritonitis,  which  was  operated  on  about 
ten  hours  after  perforation,  closure  of  the  perforation  by  suture  was 
impossible  and  a  simple  strong  tampon  was  depended  on.  This  was 
allowed  to  remain  in  position  for  seven  days.  A  gastro-enterostomy 
was  not  done,  and  all  food  by  the  mouth  was  withheld  for  several  days. 
After  removal  of  the  tampon  there  was  no  escape  of  stomach  contents 
from  the  opening,  which  later  healed.  In  another  case  with  perforation 
of  a  duodenal  ulcer,  operation  was  done  fourteen  hours  after  perforation. 
A  long  oval  opening  was  found  on  the  anterior  surface  of  the  duodenum, 
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about  4  oin.  from  tlu'  pylorus  and  a<!inittiii^  the  index  finger.  After 
removing  2  to  5  nun.  of  the  irrrgular,  l)oggy  margins,  the  opening 
was  dosed  by  a  suture  including  the  whole  thickness  of  the  bowel.  A 
carefully  placed  turning  in  suture  including  one  layer,  was  employed. 
The  healing  was  good  and  there  was  no  fever  for  a  week,  although  the 
patient  developed  a  complicating  pneumonia.  A  gastro-enterostomy 
which  was  regarded  as  desirable  was  not  done  because  the  patient,  an 
old  man,  was  threatened  with  collapse  during  the  operation.  An 
intravenous,  adrenalin-digalen-saline  solution  proved  to  be  a  life 
saving  procedure.  A  long  oval  ulcer  was  excised  from  the  anterior 
stomach  wall  and  lesser  curvature  in  a  case  of  perforation  of  an  appar- 
ently old,  very  callus  ulcer,  which  came  to  operation  on  the  third  day 
after  perforation.  The  excision  Avas  relatively  simple  with  the  appli- 
cation of  two  Doyen's  clamps.  The  operation  lasted  over  an  hour  and 
a  half,  too  long  for  the  severely  collapsed  patient.  Death  occurred  two 
days  later  from  peritonitis  and  exhaustion.  The  autopsy  showed  that 
the  stomach  contents  did  not  escape,  although  the  ulcer  excision  was 
not  complete.  In  a  case  of  pyloric  ulcer  in  a  man  aged  thirty-five  years, 
admitted  on  the  third  day  with  a  severe  peritonitis  and  a  history  which 
pointed  positively  to  a  perforation  of  a  gastric  ulcer,  operation  showed 
the  perforated  ulcer  at  the  pylorus  on  the  anterior  wall.  A  suture 
would  have  completely  stenosed  the  pylorus  and  a  gastra-enterostomy 
was  indispensable.  The  perforation  was  covered  over  with  a  portion 
of  the  great  omentum  by  a  purse  string  suture  and  the  site  tamponned. 
The  peritonitis  was  treated  in  the  usual  manner.  The  tampon  was 
remo\ed  five  days  later  but  there  was  no  escape  of  stomach  contents. 
As  HofYmann  maintained  the  treatment  of  perforated  gastric  and 
duodenal  ulcers  is  not  uniform  but  must  be  adapted  to  the  individual 
case. 


Surgery  of  Horse-shoe  Kidney. — Botez  {Jour,  d'  Urolor/.  Med.  et  Chir., 
1912,  i,  (J2.1)  says  that  the  liorsc-shoe  kidney  is  an  anomaly  which  is  found 
in  the  proportion  of  1  per  cent,  in  715  autopsies  and  1  per  cent,  in  143 
operations.  Although  the  non-diseased  horse-shoe  kidney  is  an  anomaly 
which  in  the  majority  of  cases,  does  not  reveal  itself  during  life,  yet  it 
may  at  times  be  the  cause  of  various  physical  or  psychic  troubles. 
The  morbidity  is  great  enough  (16.25  per  cent.)  to  show  a  predis- 
position to  contract  different  diseases.  All  the  diseases  of  normal 
kiflneys  have  been  observed  in  horse-shoe  kidneys.  A  healthy  horse- 
shoe kidney  giving  trouble  reveals  itself  especially  by  functional  symp- 
toms; pain,  digestive  and  nervous  disturbances,  which  constitute  a 
true  syndrome,  that  of  horse-shoe  kidney.  The  physical  sjanptoms 
and  especially  palpation  can  render  the  diagnosis  more  or  less  probable. 
When  a  horse-shoe  kidney  is  diseased  the  diagnosis  will  be  made 
especially  by  palpation  and  radiography.  A  principal  characteristic 
will  be  the  median  position  of  the  mass  or  of  the  calculus  if  present  in 
the  kidney.  The  treatment  of  a  healthy  horse-shoe  kidney  giving 
trouble  is  always  operative.  The  ideal  operation  is  a  complete 
division  of  the  isthmus,  that  is,  the  transformation  of  the  two  fused 
kidneys  into  two  separate  kidneys.  The  treatment  of  a  diseased 
horse-shoe  kidney  is  only  that  of  the  diseased  ki<lney.  Each  part  of 
the  kidney  can  be  exposed   by  an  extraperitoneal,  lumbar,  incision. 
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Because  of  the  depth  of  the  lobes  and  its  more  abundant  vasculari- 
zation, any  operation  employed  ought  to  be  modified  in  its  technique 
and  sometimes  in  its  indications.  With  some  restrictions  and  modi- 
fications of  technique  all  renal  operations  can  be  practised  on  a 
horse-shoe  kidnev. 


Hydrarthosis  in  a  Horse-shoe  Kidney. — Gregoire  {Jour,  d'  Urolog. 
Med.  et  Chir.,  1912,  i,  059)  reports  a  case  in  which  the  symptoms  were 
referred  to  the  urinary  tract  and  a  rather  voluminous  tumor  could  be 
palpated  in  the  right  flank.  Anteriorly  near  the  median  line  a  smaller 
mass  was  felt  surmounting  the  large  tumor.  Operation  was  done 
through  a  right  lateral  incision.  After  freeing  the  peritoneum  poster- 
iorly, a  large  and  slightly  movable  kidney  was  exposed.  On  continuing 
the  separation  of  the  peritoneum,  it  w^as  found  that  the  inferior  pole 
of  this  kidney  was  continuous  without  interruption  with  the  inferior 
pole  of  the  left  kidney,  showing  the  presence  of  a  horse-shoe  kidney. 
In  the  concavity  of  the  fused  kidney  was  seen  the  second  tumor  which 
had  been  palpated  before  operation  near  the  median  line  and  which  was 
formed  by  the  markedly  distended  pelvis,  prominent  anteriorly.  All 
the  vessels  of  the  renal  pedicle  were  posterior  to  the  pelvis.  The  ureter 
came  from  the  internal  border  of  the  pelvis,  and  directed  itself  down- 
ward and  posterior,  in  such  a  way  as  to  produce  a  sharp  curve  at  its 
upper  extremity.  The  ureter  was  firmly  adherent  to  the  uniting  pole 
of  the  kidney.  It  was  freed  and  its  direction  rectified.  Immediately 
the  retention  disappeared  with  great  ease.  The  ureter  was  then  fixed 
in  good  position  by  two  or  three  fine,  silk  sutures  to  the  capsule  of 
the  anterior  surface  of  the  horse-shoe  kidney.  The  kidney  was  raised, 
slightly  increasing  the  angle  made  at  the  origin  of  the  ureter.  The 
convex  border  was  then  fixed  to  the  twelfth  rib  and  abdominal  wall 
by  a  few  sutures.  Healing  was  without  incident.  Three  months  later 
the  patient  was  entirely  Avell  and  had  had  no  pain  in  the  affected  side 
since  the  operation. 


The  Experimental  Production  of  Basedow's  Disease. — Klose  and 
Lampe  {Ze7itralbl.  f.  Chir.,  1912,  xxxix,  641)  say  that  in  a  previously 
published  extensive  work  they  have  established  that  the  intravenous 
introduction  into  dogs  of  very  small  quantities  of  the  fluid  pressed 
from  an  exophthalmic  goitre  can  lead  to  the  production  of  Basedow's 
disease,  while  large  quantities  of  a  similar  fluid  from  the  usual  simple 
goitres  will  be  without  eft'ect.  They  therefore  regard  this  disease  as  a 
disthyroidism.  Baruch's  work  supported  the  idea  that  it  was  a  hyper- 
thyroidism, because  he  produced  what  he  regarded  as  the  clinical 
picture,  from  intraperitoneal  injections  in  different  animals  of  crushed 
portions  of  simple  and  colloid  goitres.  He  held  that  little  or  none  of 
the  substance  producing  the  disease,  is  to  be  found  in  the  fluid  pressed 
from  the  gland.  Klose  and  Lampe  maintain  that  such  fluids  represent 
the  concentrated  cell  contents  and  the  classical  form  of  biological 
experimental  material.  The  material  obtained  from  the  crushing  of 
the  gland  is  a  mixture  of  intact  cells,  which  in  an  organism  becomes 
effective  only  after  the  cell  contents  have  been  released  by  ferments. 
The  resorption,  therefore,  is  much  slower  than  when  the  cell-free  fluids 
are  employed.     The  following  objections  are  made  against  Baruch's 
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results:  To  be  convincing  the  clinical  results  must  be  obtained  after 
a  single  injection  of  the  material  employed  as  in  their  experiments. 
IJaruch  olnaiiied  the  clinical  picture  described  by  him,  usually  after 
repeated  injections. 


Orthopedic  Resection  of  the  Pelvis  of  the  Kidney  for  Hydrarthrosis, 
with  Intermittent  Crises. — (ivYirr  {Jour,  d' Crohxj.  Mni.  ct  Cliir., 
1912,  i,  ()2."))  says  that  the  operation  consists  in  removing  a  part  of 
the  pouch  of  the  pelvis  in  order  to  bring  the  dimensions  as  much  as 
possil)le  to  the  normal.  Albarran  published  the  first  case  in  1898, 
although  Kiimmel  had  performed  the  operation  in  189G,  but  did  not 
publish  the  case  until  several  years  later.  Gayet  did  the  operation  in 
1910  with  very  good  results.  He  was  able  to  follow  his  case  and  very 
recently,  two  years  after  operation,  he  made  a  complete  examination 
of  the  urinary  tract.  The  patient  had  suffered  in  the  right  kidney 
for  eight  years,  presenting  for  four  years  painful  crises  with  renal 
distention,  repeated  once  or  twice  *^ach  month.  The  treatment  con- 
sisted in  a  nephropexy  and  orthopedic  resection  of  the  pelvis.  At  the 
examination  more  than  two  years  later,  no  distention  was  found.  The 
patient  was  completely  relieved  for  five  months,  but  for  four  months 
she  has  been  suffering  from  slight  pains  in  the  two  lumbar  regions, 
the  presence  of  a  rectal  ulceration  and  a  certain  degree  of  emaciation, 
makes  one  think  of  tuberculosis.  But  this  is  combatted  by  the  nega- 
tive inoculations,  limpidity  of  the  urine,  and  the  absence  of  bacilli 
and  albumin.  The  late  result  of  the  operation  may  be  considered 
good,  especially  from  the  point  of  view  of  the  regular  emptying  of 
the  pelvis  and  the  functional  capacity  of  the  kidney.  According  to 
Michel  the  operation  has  been  done  eight  times,  Gayet's  making  the 
ninth. 


Surgical  Pathology  of  the  Stomach  and  Duodenum. — Binxie  {Surg., 
Gijncc,  and  Obsf.,  1912,  xiv,  446)  found  tliat  wounds  of  the  stomach 
heal  well;  that  the  stomach  is  wonderfully  tolerant  of  foreign  bodies; 
that  hemorrhages  occur  without  demonstrable  lesions;  and  that  hemor- 
rhage, erosion,  and  ulcers  can  be  produced  by  toxins  in  the  circu- 
lation. Binnie  also  abserved  that  acids  favor,  but  do  not  cause,  ulcera- 
tion in  the  stomach,  duodenum,  and  jejunum.  That  local  anemia 
(injections  suprarenin)  can  produce  ulcers;  that  stimulation  and  section 
of  the  vagus  can  produce  ulceration;  that  in  the  latter  the  ulcers  persist, 
provided  that  the  musculature  of  the  stomach  is  not  impaired;  and 
that  retrograde  embolism  into  the  gastric  veins  can  produce  hemor- 
rhage and  ulcer  of  the  stomach.  The  one  common  factor  present  in 
all  the  experiments  or  observations  made  regarding  the  incidence  of 
ulcus  ventriculi  is  vascular  change  or  injury. 


Observation  on  the  Radical  Cure  of  Hernia. — Nassau  (Ann.  of 
Surg.,  1912,  Iv,  Sol),  in  discussing  the  choice  of  an  anesthetic,  says 
that  in  children  up  to  the  age  of  sixteen  or  seventeen  years  and  in 
neurotic  individuals,  some  form  of  general  anesthesia  is  as  yet  the 
necessary  evil.  In  youg  adults,  in  the  aged,  and  in  all  strangulated 
hernise,  except  in  children,  he  believes  that  general  anesthesia  should  be 
avoided  as  far  as  possible  and  follows  the  method  of  operating  under 
local  anesthesia  as  laid  down  by  Mitchell.     The  infiltrating  solution 
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is  made  in  two  strengths.  The  strong  solution  is  made  by  dissolving 
a  hypodermic  tablet  containing  f  grain  'of  cocahie  and  4^(7  grain 
adrenalin  in  50  c.c.  of  normal  salt  solution.  The  weak  solution  con- 
tains the  same  strength  tablet  in  100  c.c.  of  salt  solution.  These 
tablets  should  be  sterilized  in  very  small  cotton  stoppered  vials  with 
dry  heat^  raising  the  temperature  gradually  during  one  hour  to  100°  C. 
Only  two  tablets  are  sterilized  in  each  vial  and  they  should  be  placed  in 
cotton  to  avoid  contact  with  glass.  After  experimenting  with  various 
sj^ringes  the  best  has  been  found  to  be  the  Record  of  2  c.c.  capacity. 
The  patient's  general  nervous  sensibilities  are  usually  less  on  edge  if  a 
hypodermic  injection  of  j  grain  of  morphine  is  administered  a  f^w 
moments  before  operation  is  begun.  The  essential  points  of  the  opera- 
tion are:  (1)  Careful  skin  infiltration  (strong  solution);  (2)  perfect 
blocking  of  the  iliohypogastric  and  ilioinguinal  nerves  (strong  solution) ; 
(3)  avoiding  any  unnecessary  handling  of  tissues;  (4)  absolute  pro- 
hibition as  to  gauze  dissection;  (5)  forewarning  patient  that  at  this 
or  that  point  some  discomfort  may  be  felt  for  a  moment  until  a  fresh 
infiltration  with  the  weaker  solution  can  be  made.  The  post-opera- 
tive course  of  a  patient  operated  upon  under  infiltration  anesthesia 
is  so  much  more  comfortable  than  with  the  use  of  ether  that  it  is  hard 
to  institute  comparisons. 


An  Experimental  Contribution  to  the  Formation  of  Arterial  Capil- 
laries in  the  Kidneys. — Isobe  {Mitt.  a.  d.  Grcnzgch.  d.  Med.  ?/.  Chir., 
1912,  xxiv,  821)  conducted  experiments  on  rabbits  and  dogs  to  deter- 
mine the  formation  of  arterial  collateral  branches  after  implantation 
of  omentum  into  the  nephrotomized  kidneys  and  after  surrounding 
the  decapsulated  kidneys  with  omentum.  The  normal  and  hilum 
collateral  capillaries  of  the  kidney  are  very  inconsiderable,  so  that  after 
ligation  of  the  chief  trunks  of  the  hilum  vessels,  the  whole  kidney  sub- 
stance was  destroyed,  as  a  rule.  Only  exceptionally  were  isolated 
portions  of  the  urinary  canal  and  a  few  injected  capillaries  preserved 
in  the  subcortical  zone,  in  the  border  region  between  the  cortical  and 
medullary  substance,  and  in  the  region  of  the  hilum.  In  the  kidneys 
which  were  decapsulated  and  surrounded  by  omentum,  the  capsule 
collateral  vessels  were  more  distinctly  developed  than  in  the  normal. 
After  ligation  of  the  renal  artery,  a  number  of  atrophied  urinary  canals 
and  numerous  injected  vessels  in  the  cortex,  were  foimd  preserved. 
No  glomeruli  were  found  injected.  By  nephrotomy  and  implantation 
of  omentum,  collateral  anastomoses  in  a  very  considerable  degree, 
were  formed,  although  not  in  a  sufficient  degree  to  take  the  place  of 
the  vessels  of  the  hilum  entirely.  In  this  way  it  was  found  that  after 
ligation  of  the  renal  artery,  on  both  sides  of  the  implanted  omentum, 
in  a  zone  about  0.2  to  1.0  cm.  wide,  the  kidney  substance  was  preserved 
and  in  it  numerous  vessels  were  injected.  Many  urinary  canals  w'ere 
preserved  continuously  from  the  glomeruli  to  the  papillary  ducts  with 
many  well  injected  glomeruli.  The  injection  of  the  glomeruli  and  the 
preservation  of  the  urinary  canals  in  their  whole  length  never  were  found 
in  the  kidneys  surrounded  by  omentum,  Aluch  less  effective  was  the 
simple  nephrotomy,  without  omental  implantation,  since  the  kidney 
w-ound  healed  with  a  linear  scar  and  no  noteworthy  vessel  anasto- 
moses. Therefore,  in  chronic  interstitial  nephritis,  the  preferable 
operation  is  the  nephrotomy  with  implantation  of  omentum.     If  the 
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general  condition  of  the  patient  is  bad,  the  preferable  method  is  the 
surrounding  of  the  decapsulated  and  scarified  or  simply  decapsulated 
kidney,  surrounded  with  omentum.  Isobe  recommends  as  the  best 
method  of  all;  scarification,  nephrotomy,  omental  implantation,  and 
complete  surrounding  of  the  bared  kidney  with  omentum. 


Duodeno-jejunal  Occlusion  as  a  Separate  Condition.  —  Bircher 
(Zcntralbl.  /.  Chir.,  1912,  xxxix,  843)  says  that  in  the  last  year  he  has 
had  a  few  opportunities  of  observing,  after  the  most  varied  operations, 
that  much  feared  postoperative,  acute  dilatation  of  the  stomach,  which 
when  untreated  is  surely  fatal,  but  which  with  Schnitzler's  treatment, 
by  the  employment  of  the  knee-elbow  position,  washing  out  of  the 
stomach,  and  the  injection  of  hormonal,  were  cured.  He  has  also 
observed  3  cases  in  which  an  exactly  analogous  clinical  picture,  occurred 
independently  and  spontaneously.  In  the  first  patient,  who  was  sufTer- 
ing  from  uncontrollable  vomiting  after  a  dietetic  error,  a  diagnosis 
of  a  high  ileus  from  hernia,  was  made.  At  operation  the  stomach  was 
found  much  distended.  As  soon  as  the  stomach  and  transverse  colon 
were  elevated  and  the  duodenum  exposed,  the  latter  was  seen  to  be 
distended  to  the  size  of  a  man's  arm,  and  the  distention  reached  to 
the  duodeno-jejunal  flexure.  From  there  down  the  jejunum  and 
ileum  were  completely  collapsed  and  empty.  The  ocdusion  at  the 
flexure  being  removed  by  the  finger,  gas  immediately  passed  into 
the  jejunum  with  a  rumbling  sound  and  the  distended  duodenum 
collapsed.  As  a  prophylactic  measure,  a  posterior,  retrocolic  gastro- 
enterostomy was  performed.  The  patient  recovered  and  was  relieved 
of  all  symptoms.  In  the  second  case,  the  patient  was  admitted  to  the 
hospital  with  a  much  distended  abdomen  and  in  an  unconscious  con- 
dition. The  diagnosis  of  peritonitis  from  a  perforated  gastric  ulcer 
was  made,  but  operation  showed  the  same  picture  as  in  the  first  case, 
except  that  it  was  complicated  by  a  duodenal  ulcer  and  gallstones. 
The  origin  of  the  condition  is  still  not  understood.  Bircher  has  since 
seen  3  other  cases  and  finds  that  the  condition  may  follow  a  more 
chronic  course,  but  with  remissions  from  time  to  time  of  acute  symp- 
toms. Operation  showed  regularly  the  usual  distended  duodenum 
with  a  stomach  of  usual  size,  while  the  jejunum  and  ileum  were 
completely  collapsed. 
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The  Effects  of  Pressure  Lowering  Drugs  and  Therapeutic  Measures 
on  Systolic  and  Diastolic  Pressiure  in  Man. — Lawrence  {Arch,  of 
Int.  Med.,  1912,  ix,  409)  says  that  recent  investigations  indicate  that 
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the  pulse  pressure  is  an  important  factor  in  determining  the  efficiency 
of  the  circuhition  and  is  of  more  vahie  in  prognosis  than  the  systohc 
pressure.  He  conducted  blood  pressure  estimations  in  20  patients 
with  permanent  hypertension — chiefly  cardio-renal  cases — all  showing 
a  continued  systolic  pressure  of  180  mm.  or  over — to  determine  the 
effects  of  various  pressure  lowering  agents  on  the  diastolic  pressure. 
The  systolic  pressure  was  first  taken  at  the  point  where  the  pulse 
first  appeared  at  the  wrist  after  complete  obliteration  and  the  diastolic 
pressure  then  ascertained  Ijy  the  auscultatory  method.  Lawrence 
gives  the  results  of  the  observation  in  charts  and  tables  in  his  article 
and  draws  a  number  of  conclujinns  from  his  work.  Reduction  of 
systolic  pressure  by  the  use  of  nitrites,  venesection,  hot  air,  or  elec- 
tricity, is  accompanied  by  a  fall  of  diastolic  pressure  amounting,  as  a 
rule,  to  approximately  one-half  of  the  sj'stolic  fall.  Such  a  reduction 
produces  a  coefficient  of  pressure  more  nearly  approaching  the  normal 
than  that  pervailing  in  conditions  of  hypertension.  Sodium  nitrite 
reduces  diastolic  pressure  more  rapidly  than  the  more  complex  com- 
pounds, thus  causing  a  shorter  initial  diminution  of  pulse  pressure 
than  mannitol  or  erythrol.  The  effect  on  the  pulse  is  more  marked 
than  that  of  the  other  drugs,  the  duration  of  its  action  is  slightly  less. 
None  of  the  nitrite  group  is  efficient  for  maintaining  a  pressure  at 
a  permanently  lowered  level  as  a  tolerance  is  soon  required,  and 
increasing  the  dose  is  apt  to  cause  unpleasant  symptoms.  Venesection 
has  a  more  lasting  effect  in  lowering  the  pressure  than  have  any  of 
the  drugs  used  by  Lawrence.  The  diastolic  pressure  is  depressed 
longer  than  the  systolic,  the  pulse  pressure  thus  being  increased.  The 
effect  of  hot  air  baths,  electric  light  baths,  and  high  frequency  currents 
is  uncertain;  a  fall  in  pressure,  if  produced  is  transient.  Vasotonin 
is  not  certain  in  its  action  and  is  not  safe  to  use  in  cases  showing  marked 
hj'pertension,  an  increase  of  which  might  bring  about  untoward  results. 
In  each  of  the  5  cases,  in  which  this  agent  was  used,  it  caused  a  rise 
in  both  the  systolic  and  diastolic  pressures,  in  one  instance  accompanied 
by  a  severe  anginal  attack  and  in  another  by  marked  vertigo.  He 
adds  that  in  cases  with  permanent  hj^pertension  the  effect  on  renal 
function  of  lowering  the  general  pressure  is  an  important  and  interest- 
ing point  which  will  be  discussed  in  a  later  paper. 

The  Treatment  of   Scarlet  Fever  with  Injections  of   Serum  from 

Convalescents. — Reiss  and  Jungmaun  (Dcutsch.  Archiv  f.  iclin.  Med., 
1912,  cvi,  70)  report  12  cases  of  severe  scarlet  fever  treated  by  injections 
of  blood  serum  obtained  from  patients  convalescing  from  scarlet  fever. 
They  injected  from  40  c.c.  to  100  c.c.  of  mixed  serum  from  several 
scarlet  fever  convalescents  intravenousl3\  The  disease  was  unusually 
severe  in  each  case  treated  and  the  authors  attributed  the  marked 
improvement  in  the  general  condition  of  these  patients  entirely  to 
the  injection.  The  temperature  dropped  3°  C.  in  from  nine  to  fourteen 
hours  with  a  corresponding  drop  in  the  pulse  rate.  The  treatment 
seemed  to  have  no  effect  at  all  upon  local  lesions  in  the  throat,  lymph 
nodes,  or  joints.  This  fact  is  regarded  by  the  authors  as  proof  of  the 
specific  action  of  the  serum,  as  fever  and  general  condition  improved 
so  markedly,  notwithstanding  the  persistence  or  a  definite  increase  in 
local  inflammatory  processes.     The  fever  terminated  by  crisis  in  10  of 
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the  cases  trcatt-d  by  scrum  while  tliis  occurred  in  only  2  cases  out 
of  200  not  treated  by  the  serum.  The  patients  treated  by  the  scrum 
all  convalesced  more  quickly  than  the  untreated  cases.  The  authors 
believe  that  this  treatment  must  be  applied  early  in  the  course  of 
the  disease  to  be  effectual.  The  serum  should  be  from  convalescent 
cases  at  about  the  eighteenth  to  the  twcnty-foiu'th  day  of  the  disease. 
The  mixcil  serum  from  at  least  1  patient  should  be  tested  before 
injection  by  inoculation  and  for  the  Wassermaim  reaction.  For  the 
sake  of  convenience  they  put  it  in  anpoulcs  each  containing  50  c.c.  of 
the  serum  to  which  five  drops  of  a  5  per  cent,  carbolic  acid  are  added. 

The  Secondary  Effects  of  Harmonal. — Hesse  (Detdsch.  med.  Wock., 
1912,  xxxviii,  643j  reviews  the  literation  on  the  use  of  harmonal  and 
gives  in  detail  a  case  where  the  intravenous  injection  of  20  c.c.  of  har- 
monal was  followed  by  severe  collapse.  His  Avarning  is  valuable  in 
view  of  the  fact  that  harmonal  is  being  widely  used  in  post  operative 
cases  where  there  is  abdominal  distention  due  to  deficient  intestinal 
peristalsis.  Hesse  believes  that  harmonal  has  a  marked  depressant 
action  upon  the  lilood  pressure  and  he  therefore  recommends  that  the 
blood  pressure  should  be  ascertained  in  every  patient  before  admin- 
istering the  remedy.  If  the  blood  pressiu'e  is  low,  it  should  be  considered 
a  contraindication  to  the  use  of  harmonal.  He  also  -suggests  that 
adrenalin  should  be  administered  at  the  same  time  with  harmonal 
in  order  to  guard  against  a  possible  fall  in  blood  pressure.  In  the  case 
reported  by  Hesse  the  injection  of  harmonal  had  the  desired  effect 
upon  the  bowels,  but  he  would  recommend  harmonal  only  in  the 
most  urgent  cases  because  of  its  marked  depressing  action  upon  the 
circulation. 


The  Hypodermic  Injections  of  Iron  and  Arsenic  in  Secondary 
Anemia. — ^Iusser  (Boston  Med.  and  Surg.  Jour.,  1912,  clxvi,  775) 
reports  a  number  of  cases  of  secondary  anemia  treated  by  hypodermic 
injections  of  iron  and  arsenic.  The  hypodermic  use  of  iron  has  been 
ad\'ocated  particularly  by  Italian  abservers  and  the  preparations  used 
by  them  seem  to  be  far  better  borne  than  similar  preparations  made 
in  this  country.  Musser  tried  a  solution  of  ferric  citrate  made  in  this 
country  but  the  results  obtained  by  its  use  were  very  unsatisfactory. 
The  injection  of  this  ferric  citrate  solution  in  doses  sufficiently  large 
to  give  therapeutic  results  were  painful  and  caused  considerable  local 
irritation.  In  a  few  cases  attacks  of  vertigo,  fainting,  and  vomiting 
followed  the  injections.  Musser  then  tried  a  combination  of  iron 
and  arsenic  of  each  0.00  gram,  and  sodium  glycerophosphate  0.10  gram 
dissolved  in  1  c.e.  of  distilled  water.  The  resultant  solution  is  placed 
in  small  glass  ampoules,  sterilized,  and  is  ready  for  instant  injection. 
The  solution  is  free  from  irritating  cjualities  and  may  be  injected  into 
the  muscles  of  the  thigh  or  into  the  deltoid  muscle.  The  injections  were 
given,  as  a  rule,  twice  a  week,  though  in  some  cases  as  often  as  one  a 
day  was  given  for  a  short  tinie.  In  several  cases  the  injections  were 
only  given  once  a  week.  Musser  believes  this  method  of  procedure  is 
entirely  practical  in  office  and  dispensary  work  and  that  it  is  a  valuable 
adjunct  to  the  treatment  of  anemia,  secondary  to  some  relatively 
mild  condition.    He  says  that  it  affords  a  method  of  giving  the  drugs 
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in  which  the  exact  amount  taken  is  accurately  known,  and  that  it 
does  away  with  the  annoying  complications  that  frequently  result 
from  the  administration  of  the  drugs  by  mouth.  Of  14  cases  treated 
in  this  manner  only  1  failed  to  improve  promptly.  He  also  notes 
the  marked  benefit  derived  from  this  treatment  in  a  case  of  pernicious 
anemia  where  the  hemaglobin  rose  from  19  percent,  to  08  per  cent,  and 
the  number  of  red  blood  cells  increased  from  950,000  to  3,490,000. 

Neosalvarsan.  —  Schreiber  (Miinch.  mcd.  Woch.,  1912,  lix,  905) 
writes  concerning  neosalvarsan  which  is  a  product  closely  related  to 
salvarsan  but  having  a  number  of  advantages  over  the  older  drug. 
It  was  prepared  by  Ehrlich  and  has  been  given  by  Schreiber  about 
1200  times  to  230  patients  with  no  untoward  effects.  Neosalvarsan 
is  very  readily  soluble  in  water  and  the  solutions  for  injections  should 
be  made  just  before  using  in  freshly  distilled  water.  The  reaction  of 
the  solution  is  absolutely  neutral  and  therefore  does  not  require  neutral- 
ization with  normal  soda  solution.  Neosalvarsan  was  found  to  be 
much  less  toxic  in  the  experiments  on  animals,  and  therefore  Schreiber 
believes  that  it  can  be  given  in  larger  doses  than  salvarsan.  He  ako 
believes  that  it  is  at  least  as  effective  as  salvarsan  in  its  therapeutic 
action.  Untoward  by-effects  were  not  observed  as  frequently  as  after 
salvarsan.  Finally,  neosalvarsan  is  more  suitable  for  intramuscular 
injection  than  is  salvarsan.  When  given  intramuscularly  neosalvarsan 
does  not  give  rise  to  the  burning  pain  caused  by  salvarsan  nor  does  it 
cause  dense  infiltrations  at  the  site  of  injection. 


By-effects  of  Harmonal. — Rosenkrantz  {Munch,  med.  Woch., 
1912,  lix,  931)  reports  a  case  where  symptoms  resembling  those  of 
air  embolism  came  on  during  the  intravenous  injection  of  10  c.c.  of 
harmonal.  The  injection  was  given  two  days  after  a  second  laparotomy 
to  break  up  adhesions  that  had  formed  nineteen  days  after  an  appen- 
dectomy. The  patient  gasped  for  breath,  complained  that  his  head 
felt  as  if  it  were  bursting,  face  was  drawn,  and  eyes  fixed.  These  symp- 
toms gradually  subsided  but  were  very  alarming  at  the  time.  About 
seven  hours  after  the  injection  an  enema  was  followed  by  the  passage 
of  a  stool  and  considerable  flatus. 


The  Treatment  of  Acute  Endocarditis  due  to  Streptococcus 
Viridans. — Torey  (Miinch.  mcd.  Woch.,  1912,  lix,  971)  reports  2  cases 
of  malignant  endocarditis  in  which  blood  cultures  showed  the  presence 
of  streptococcus  viridans.  This  organism  produces  a  subacute  but 
extremely  fatal  form  of  endocarditis.  One  of  these  cases  recovered 
after  the  intravenous  injection  of  salvarsan  and  the  improvement 
seemed  to  Torey  to  be  due  to  injections.  Torey  has  tried  a  great 
variety  of  other  methods  of  treatment  in  cases  of  this  type  without 
success,  and,  although  in  other  similar  cases  salvarsan  has  not  been 
successful,  he  believes  that  a  trail  of  this  remedy  is  justifiable  in  all 
cases  of  malignant  endocarditis. 

The  Serum  Treatment  of  Typhoid  Fever. — Ludke  {Miixich.  med. 
Woch.,  1912,  lix,  907)  advocates  a  new  serum  treatment  of  typhoid  fever 
that  theoretically  rests  upon  a  rational  basis.     He  describes  his  method 
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of  pifpariiit;  tlu'  .serum,  which  has  both  anti-toxin  and  bactericichil 
properties  and  gives  in  detail  animal  experiments  that  seem  to  indicate 
that  the  serum  has  an  antogonistic  action  toward  typhoid  l)acillus 
infections.  He  reports  his  clinical  observations  in  20  cases  of  typhoid 
fever  treated  with  this  serum.  No  deaths  occurred  in  this  series  of 
cases  and  complications  seemed  to  be  much  less  frequent  than  in  cases 
not  uniler  this  treatment  but  otherwise  under  similar  conditions.  The 
serum  must  be  injected  early  in  the  course  of  the  disease.  It  seemed  to 
have  the  most  j)ronounced  beneficial  effect  when  it  was  given  before 
the  twelfth  day  of  the  disease.  The  temperature  came  down  rapidly 
by  lysis  and  the  patients  were  convalescent  in  a  few  days.  When  the 
-trum  was  given  in  the  later  stages  of  the  disease  it  was  not  so 
ijearly  manifest  that  the  course  of  the  disease  was  shortened  although 
-^ymptoms,  particularly  the  fever,  were  often  much  improved.  To 
be  effectual  the  injections  should  preferably  be  intravenous  or  intra- 
muscular, either  a  single  large  injection  or  several  repeated  injections 
of  smaller  amounts. 


Untoward  By-effects  of  Harmonal. — Frischberg  (Munch,  vied. 
IVoch.,  1912,  lix,  990)  reports  a  case  where  the  injection  of  20  c.c.  of 
harmonal  was  followed  by  marked  symptoms  of  collapse.  This  patient 
had  a  severe  chill,  lasting  thirty  minutes,  foUow^ed  by  a'rise  of  tem- 
perature to  105.8°  F.  During  the  chill  the  pulse  became  feeble,  the  face 
was  slightly  cyanotic,  and  the  patient  complained  of  intense  headache. 
The  injection  was  given  on  the  fourth  day  after  an  operation  for 
chronic  appendicitis  because  of  enormous  abdominal  distention  and 
obstipation.  The  harmonal  injection  was  apparently  very  effectual, 
as  the  patient  passed  flatus  during  the  chill,  followed  in  a  few  hours 
by  a  copious  bowel  movement  with  relief  to  the  abdominal  distention. 


The  Treatment  of  Tetanus  with  Magnesium  Sulphate. — Parker 
(Jour.  Amer.  Med.  Assoc,  1912,  Iviii,  1746)  reports  in  detail  3  cases 
of  severe  tetanus  successfully  treated  by  subcutaneous  injections  of 
magnesium  sulphate.  Parker  says  that  the  dosage  recommended  for 
intraspinal  injection  is  1  c.c.  of  a  25  per  cent,  solution  for  every  20  pounds 
of  body  weight.  The  dosage  used  in  the  cases  treated  by  Parker  was 
much  larger  and  no  ill  effects  were  observed.  Two  of  these  cases  were 
acute  and  severe,  not  fulminant,  but  belonging  to  the  class  from  which 
one  would  expect  a  high  mortality.  The  prompt  relaxation  resulting 
after  the  injections  certainty  shows  that  magnesium  sulphate  is  of 
value  in  the  treatment  of  tetanus.  It  has  no  specific  action,  but  by 
(luieting  the  excessive  muscular  action  it  permits  the  patient  to 
i)l>tain  more  rest  and  to  take  food  and  thus  tides  him  over  while  he 
is  manufacturing  his  own  antitoxin.  Parker  calls  attention  to  the  fact 
that  there  are  some  dangers  in  the  use  of  magnesium  sulphate,  as  it 
has  been  shown  that  it  often  produces  toxic  effects,  chief  among 
which  are  depression  of  respiratory  and  cardiac  centres.  It  has  recently 
been  proved,  by  Joseph  and  Meltzer  of  the  Rockefeller  Institute,  that 
physostigmin  antagonizes  the  toxic  respiratory  depression  sometimes 
caused  by  magnesium.  Parker  says  that  it  is  well  to  bear  this  in 
mind,  as  it  may  be  the  means  of  saving  life. 


454  PROGRESS  OF  MEDICAL  SCIENCE 

PEDIATRICS 


UNDER   THE   CHARGE   OF 

LOUIS  STARR,  M.D.,  and  THOMPSON   S.  WESTCOTT,  M.D. 

OF    PHILADELPHIA. 


The  Use  of  Salvarsan  in  Hereditary  Syphilis. — Eug.  Audronescu 
{Dcutsch.  vied.  Wucli.,  1912,  xxxviii,  761)  reports  excellent  results 
with  salvarsan  in  the  treatment  of  hereditary  syphilis  in  infants  and 
children.  This  remedy  may  be  used  indirectly  by  injecting  it  into  the 
mother  who  nurses  a  syphilitic  child,  or  directly,  in  which  case  the 
child  is  given  the  injection  directly  into  its  own.  tissues.  Audronescu 
used  the  indirect  method  with  the  best  results  in  three  infants,  aged  three 
months,  three  and  a  half  months,  and  one  year  and  three  months 
respectively.  The  adult  dose  was  given  the  mother  and  within  a  short 
time  an  entire  cvire  of  the  syphiltic  lesions  occurred  in  the  first  two 
children.  The  third  child,  with  optic  atrophy  following  pertussis,  was 
unaffected  by  the  salvarsan,  the  atrophy  having  probably  no  syphil- 
itic origin.  The  direct  injection  of  salvarsan  in  infants  has  been  held 
by  many  to  be  too  dangerous  for  routine  use.  Audronescu,  however, 
used  it  in  6  consecutive  cases,  with  excellent  results  in  4  of  them.  The 
age  of  the  children  varied  from  two  weeks  to  four  and  a  half  years. 
The  dosage  varied  according  to  age,  from  0.02  gram  to  0.12  gram  of 
salvarsan.  Three  of  the  cases  were  completely  cured,  one  was  greatly 
improved,  one  with  hydrocephalus,  icterus,  and  nephritis  was  unim- 
proved. The  last  case,  an  infant  aged  two  weeks,  with  a  bullous  erup- 
tion and  superficial  abscesses,  was  given  0.02  gram  salvarsan  as  it  was 
not  thought  possible  it  could  recover.  The  treatment  resulted  in  a 
surprising  and  marked  improvement  in  the  child's  condition.  Audron- 
escu considers  these  cases  very  significant  as  showing  the  harmlessness 
of  the  direct  injection  method  in  children  and  also  the  remarkable 
curative  effects.  He  believes  that  salvarsan  should  always  be  tried 
out  in  children  with  hereditary  lues  as  it  offers  often  the  only  possi- 
bility of  cure.  The  usual  treatment  with  mercury  either  by  inter- 
muscular injection,  or  inunction,  or  by  mouth  had  no  effect  whatever 
on  the  cases  noted  above. 


The  Treatment  of  Acute  Spastic  Bronchitis  in  Early  Childhood. 
— F.  GoppERT  {Berlin,  klin.  Vl'uch.,  1912,  xlix,  791)  defines  spastic 
bronchitis  as  a  symptom  complex  similar  to  the  asthma  of  later  life. 
Von  Comby  refers  to  it  as  asthma  in  infancy.  Czerny  defines  spastic 
bronchitis  as  a  typical  manifestation  of  the  exudative  diathesis.  All 
the  cases  seen  by  Goppert  have  shown  marked  evidences  of  exudative 
diathesis.  After  a  slight  irritation  of  the  upper  air  passages  for  several 
days  the  attack  begins  suddenly  with  sharp  dyspnea  and  inflation 
of  the  lungs.  The  child  exhibits  intense  restlessness  and  often  cries 
out  continually  in  suft'ocated  tones.  At  the  moment  of  onset  the  child 
becomes  cold  and  deathly  pale.     The  skin  becomes  cyanotic  only  in 
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!iil<lren  under  four  months  of  age.  Every  inspiration  is  labored  and 
(lie  expression  is  one  of  terror.  The  body  temperature  is  variable, 
being  sometimes  high  and  again  normal.  After  twenty-four  to 
forty-eigiit  hours  the  attack  subsides  leaving  a  bronchitis  more  or 
less  severe  which  usually  causes  no  serious  trouble  in  children  aged 
over  six  months.  There  exists  in  this  condition,  as  in  asthma,  a 
apasm  of  the  bnmcliial  musculature,  constriction  of  the  superHci;d 
blood\essels,  and  dilatation  (.f  the  vessels  of  the  splanchnic  system. 
The  first  imlication  in  treatment  is  to  (juiet  the  intense  restless- 
ness. Gtippert,  until  recently,  used  chloral  by  bowel  in  small  doses, 
which  induces  sleep,  makes  the  respiration  easier,  and  mitigates 
the  condition  when  the  child  awakes.  This  treatment,  however, 
is  dangerous  for  children  aged  under  four  months,  and  in  these 
cases  Goppert  first  tried  urethan  in  0.5  gram  doses  with  very  good 
results.  The  subsequent  trials  with  urethan  showed  that  it  was  per- 
fectly safe  and  very  effective  and  so  it  supplanted  the  chloral  in  the 
treatment  of  these  cases.  Urethan  is  given  by  month  in  doses  of 
1  to  2  grams  and  causes  a  light  sleep  for  one  or  two  hours,  followed 
by  great  improvement  in  the  respiration,  pallor,  and  distress,  and 
occasionally  by  the  entire  disappearance  of  all  the  acute  symptoms. 
This  proves  urethan  to  have  an  antispasmodic  effect  on  the  bronchial 
musculature.  H.  Meyer  has  also  advised  the  use  of  urethan  in  the 
asthma  of  adults.  In  infants  the  dose  must  be  sufficiently  large.  In 
the  first  three  months  the  dose  by  mouth  is  0.5  gram,  1.5  grams  later 
on  during  the  first  year,  and  2  grams  for  the  second  year  of  life.  By 
rectum  the  dose  is  doubled.  The  dose  may  be  repeated  within  forty- 
five  minutes  if  necessary.  These  doses  may  be  given  with  safety 
even  though  there  be  existing  cardiac  disease  or  bronchopneumonia. 
In  the  latter  disease  the  condition  at  times  becomes  worse  with 
increased  restlessness  as  if  spasm  of  the  bronchial  tubes  here  also  played 
a  part,  although  the  restlessness  is  comparatively  less  in  proportion  to 
the  respirations.  In  such  conditions  urethan  has  proved  useful,  and 
the  degree  of  its  effect  tends  to  indicate  whether  the  change  for  the 
worse  is  due  to  an  element  of  bronchial  spasm  or  to  an  anatomical 
progression  of  the  disease. 


Studies  in  the  Nutrition  and  Digestion  of  Infants. — Maynard  Ladd 
{Archives  of  Pediatrics,  1!)12,  xxix,  324j  presents  a  clinical  study  of  82 
cases  of  indigestion  and  malnutrition  in  infants,  illustrating  the  results 
gained  by  adapting  milk  to  individual  requirements  and  the  relative 
value  of  different  types  of  food  in  substitute  feeding.  Much  miscon- 
ception of  the  American  system  of  feeding  is  due  to  the  rules  for  feed- 
ing normal  infants  given  in  text-books.  These  rules  are  no  guide  for 
the  sick  or  badly  nourished  children  in  whom  great  variation  in  food 
requirements  are  found.  Individual  factors  in  every  case  modify  the 
treatment  and  must  be  learned  by  observation  and  experimentation. 
Infantile  atrophy  or  marasmus  presents  the  most  interesting  of  all 
difficult  feeding  cases.  The  majority  of  these  cases  are  due  to  long- 
continued  improper  feeding.  This  may  be  due  to  an  insufficient 
breast  milk,  an  excessively  strong,  or  an  excessively  weak  modified 
milk.  The  overfed  cases  present  the  greatest  difficulties  from  greater 
gastric  intolerance.     The  statement  that  these  cases  will  not  tolerate 
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fat  is  often  taken  too  literally,  as  a  tolerance  for  fats  may  often  be 
established  by  giving  a  very  low  fat  percentage  for  a  considerable 
time  and  gradually  increasing  it.  Ladd  emphasizes  two  essential 
points.  One  is  that  the  pecrentage  of  one  element  pushed  beyond  the 
child's  digestive  ability  unfavorably  afl'ects  the  digestion  of  all  the 
other  elements.  The  second  is,  that  if  one  element,  such  as  fat,  is 
kept  very  low;  much  higher  percentages  of  the  other  elements  can  he 
given.  The  digestibility  of  fat  depends  largely  on  the  character  of  the 
carbohydrates  and  the  exhibition  of  casein  in  an  easily  digestible  form. 
The  regulation  of  the  ciuantity  of  each  feeding,  the  intervals  between, 
and  the  number  of  feedings  are  equally  as  important  as  the  percentage 
composition.  Ladd  speaks  highly  of  the  "  eiweismilch"  of  Finkelstein 
and  Meyer  who  believe  that  the  whey  constituents  of  cow's  milk  cause 
its  indigestibility.  This  mixture  is  given  in  cases  of  diarrhea  with 
good  results,  but  the  inconvenience  of  its  preparation  is  an  objection. 
Much  of  the  feeling  against  fats  arises  from  three  causes.  These  are 
too  rapid  increase  of  fat  percentages,  errors  in  the  composition  of 
formulae,  and  insufficient  quantities  of  lime  to  saponify  the  fatty 
acids.  In  Ladd's  studies  of  82  cases  it  was  found  that  the  addition 
of  malt  sugar  to  whey  mixtures  instead  of  milk  sugar  increases  the 
rate  of  gain  in  weight.  There  were  no  deleterious  effects  from  a  pro- 
longed use  of  whey  elements.  The  use  of  malt  preparations  with 
barle}'  exceeded  in  efficiency  the  plain  cream  mixtures  and  the  plain 
whey  mixtures  with  milk  sugar.  Superheating  the  milk  in  malt  mix- 
tures neither  increased  nor  diminished  the  nutritive  value.  ]Many 
babies  today  are  being  underfed  in  fat  percentages.  The  danger  of 
scorbutus  in  superheated  malt  mixtures  is  minimized  by  the  daily 
administration  of  small  doses  of  orange  juice. 


Inclusion  Bodies  in  the  Blood  in  Scarlet  Fever. — Matthias  Xicoll 
and  Anxa  Williams  (Archives  of  Pediatrics,  1912,  xxix,  350)  studied 
blood  smears  from  51  cases  of  scarlet  fever  and  25  control  cases  to  test 
out  the  finding  of  inclusion  bodies  reported  by  Professor  Dohle,  of 
Kiel,  and  Martin  Kretschmar,  of  Strassburg.  Dohle,  in  30  cases  of 
scarlet  fever  blood,  found  inclusion  bodies  in  the  polymorphonuclear 
leukocytes  in  almost  every  case.  By  various  staining  methods  they 
could  easily  be  dift'erentiated  from  the  nuclear  substance.  Inclusion 
bodies  were  found  in  but  3  out  of  a  large  number  of  control  cases. 
These  were  found  in  pneumonia  and  carcinoma.  Kretschmar  confirmed 
the  findings  of  Dohle,  having  found  the  inclusion  bodies  in  all  of  30 
cases  examined.  In  70  controls  the  bodies  were  found  in  only  3  cases — 
one  of  pneumonia  and  two  in  diphtheria  with  streptococcus  empyema. 
Loeffler's  or  Mauson's  stains  are  recommended  as  simple  and  efficient. 
Nicoll  and  Williams  have  to  date  studied  blood  smears  from  51  cases 
of  scarlet  fever,  finding  the  inclusion  bodies  described  by  Dohle  in  45 
cases,  6  cases  failing  to  show  them.  The  negative  cases  all  had  been 
ill  for  eight  days  or  more.  The  positive  cases  had  been  ill  less  than  a 
week,  most  of  them  less  than  four  days.  The  inclusions  consisted  of 
small  coccus  and  bacillary  forms.  In  24  control  cases  the  bodies  were 
found  in  3  instances — 1  of  pneumonia,  1  of  erysipelas,  and  1  of  measles 
with  complications.  The  last  case  developed  scarlatiniform  rash  and 
sore  throat  which  was  not  diagnosticated  as  scarlet  fever  by  the  Board 
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of  Hi'iiltli.  Xicoll  and  Williams  fi-el  justified  in  l)elieving  that  a  blood 
examination  in  the  first  week  of  the  (hsease  will  serve  to  differentiate 
scarlet  fever  from  measles,  (Jerman  measles,  and  probably  toxic 
eruptions.  DilVerentiation  from  eruptions  in  sepsis,  influenza,  and 
tonsillitis  must  be  determined  bv  further  studv. 


O  BSTETRICS 


UNDER   THE    CHARGE    OF 

EDWARD  P.  DAVLS,  A.M.,  M.D., 

PROFESSOR    OF    OBSTETRICS    IN    THE    JEFFEHSON    MEDICAL    COLLEGE,    PHILADELPHIA. 


The  Diagnosis  of  the  Pernicious  Nausea  of  Pregnancy. — Ingraham 
{Jour.  Amcr.  Med.  .issoc,  February  G,  1912),  in  a  paper  in  which  he 
reviews  the  recent  literature  of  pernicious  nausea,  draAvs  attention  to 
the  value  of  the  thorough  administration  of  dextrose  by  enemas  as 
an  indication  of  insufficient  formation  of  urea.  By  usiiig  definite 
quantities  of  sugar  alimentary  glycosuria  may  be  produced  to  deter- 
mine the  impairment  of  the  liver  and  the  disturbance  of  the  glycogenic 
function.  In  operative  interference  in  the  toxemias  of  preganncy, 
chloroform  is  dangerous  and  contraindicated.  Extracts  of  the  ductless 
glands  should  be  given  a  thorough  trial. 


The  Needless  Interruption  of  Maternal  Nursing. — Koflik  (Jour. 
Amcr.  Med.  Assoc,  January  13,  1912),  in  a  paper  on  the  "Nursing 
Infant,"  found  that  in  1007  infants,  but  124  were  entirely  breast-fed, 
or  12  per  cent.;  573,  or  56  per  cent.,  were  breast  and  bottle  fed  babies 
while  28  per  cent,  were  bottle-fed  absolutely.  Of  those  which  were 
fed  on  the  breast  and  on  the  bottle,  60  per  cent,  were  put  on  the  bottle 
at  the  fourth  month,  and  the  breast  abandoned;  and  in  only  20  per 
cent,  of  the  breast-fed  children  was  an  attempt  made  from  the  start 
at  mixed  feeding,  the  practitioner  abandoning  the  breast  in  the  remain- 
ing cases,  when  for  some  reason  the  breast  became  insufficient.  While 
it  may  frequently  not  be  possible  to  have  the  infant  entirely  breast-fed, 
in  these  cases  mixed  feeding  from  the  beginning  will  enable  the  mother 
to  retain  breast-feeding  indefinitely,  greatly  to  her  advantage  and  the 
child's.  Breast-feeding  is  too  frequently  abandoned  for  insufficient 
cause,  and  apparently  mixed  feeding  is  not  considered  as  frequently 
as  it  should  be. 


Icterus  Neonatorum. — Heimann  (Zeit.  f.  Geburts.  u.  Gynalc,  1911, 
Band  Ixix,  Heft  1)  has  studied  the  blood  of  infants  in  varying  degrees 
of  icterus  to  determine  the  cause  of  this  condition.  He  finds  that 
these  children  do  not  differ  from  other  children  in  weight,  temper- 
ature, or  the  character  of  the  fecal  discharges.  He  considers  the  con- 
dition of  icterus  to  be  one  of  the  blood,  and  largely  dependent  upon 
the  fact  that  the  child  does  not  assimilate  sufficient  albuminoid  food. 
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When  this  condition  is  present  it  begins  to  digest  its  own  tissues,  and 
first  its  blood  corpuscles.  As  these  consist  largely  of  nucleo-albumin, 
their  dissolution  leaves  hemoglobin  in  solution,  whose  apsorption 
occasions  icterus.  The  duodenal  catarrh  present  in  these  cases  is 
merely  an  accompaniment  and  not  an  essential  factor. 


Parturition  during  Adolescence. — Bondy  {Zeit.  f.  Gchurts.  u.  Gynlik., 
1911,  Band  Ixix,  Heft  1)  publishes  an  elal)orate  paper  upon  this  sub- 
ject, based  upon  the  examination  of  1000  primiparous  patients  aged 
between  fourteen  and  twenty-seven  years.  His  investigations  show 
that  the  belief  often  expressed  that  a  patient  should  not  give  birth  to 
children  until  after  the  twentieth  year,  is  not  correct.  His  investi- 
gations would  indicate  that  the  most  favorable  period  for  the  first 
parturition  is  between  the  eighteenth  and  twentieth  years.  So  far  as 
the  performance  of  the  physiological  functions  is  concerned,  the 
period  would  be  between  the  eighteenth  and  twenty-third  years.  After 
this  time  the  conditions  become  rapidly  less  favorable  for  mother  and 
child.  Between  the  ages  of  fourteen  and  seventeen  years,  successful 
parturition,  with  healthy  children,  is  by  no  means  uncommon,  and  this 
cannot  be  considered  an  unfavorable  peirod  for  mother  and  child. 


Sugar  in  the  Blood  in  Pregnancy,  Labor,  the  Puerperal  State,  and 
Eclampsia. — Benthin  {Zcit.  f.  Gchurts.  u.  Gynak.,  1911,  Band  Ixix, 
Heft  1)  finds  that  the  quantity  of  sugar  in  the  blood  increases  during 
labor,  especially  in  the  expulsive  period,  afterward  diminishing  during 
the  puerperal  state.  In  some  cases  this  increase  is  inconsiderable, 
while  in  others  it  is  so  noticeable  as  to  constitute  a  marked  phenomenon. 
In  eclampsia  a  very  large  increase  is  observed.  In  labor  muscular 
activity  must  be  assigned  as  an  essential  cause,  although  no  parallel 
can  be  drawn  between  the  length  of  labor  and  the  quantity  of  sugar. 
The  violence  of  muscular  contraction  seems  to  be  an  important  factor, 
which  is  demonstrable  in  cases  of  eclampsia,  although  here  a  toxic 
element  is  also  present.  Pregnant  women  with  chronic  nephritis  and 
high  pulse  tension  have  an  increased  quantity  of  sugar,  but  other  cases 
of  nephritis  often  show  less  than  the  average.  In  patients  observed  by 
the  writer,  the  pulse  tension  was  not  above  145  mm.  Benthin  describes 
the  case  of  a  patient  coming  under  observation  five  weeks  before  labor, 
suffering  from  the  nephritis  of  pregnancy.  Early  in  the  disease  con- 
siderable improvement  had  followed  a  strict  limitation  of  diet.  On 
admission  to  hospital,  the  urine  contained  0.75  per  cent,  of  albumin 
and  0.063  per  cent,  of  blood  sugar.  The  second  examination  made 
thirteen  hours  before  labor,  after  parturition  had  been  in  progress 
fourteen  hours,  and  just  after  the  patient  had  had  one  eclamptic  con- 
vusion,  showed  12  per  cent,  albumin,  and  0.097  per  cent,  blood  sugar. 
On  the  eleventh  day  of  the  puerperal  period  the  albumin  was  2.5  per 
cent.,  the  sugar  0.074  per  cent.  It  was  interesting  to  investigate  the 
relation  of  the  production  of  sugar  to  weak  uterine  contractions, 
uterine  atony,  and  the  convulsions  of  epilepsy,  delirium  tremens,  and 
hysteria. 


The   Differential   Diagnosis   of   Pregnancy. — Olshausen    {Zeit.  f. 
Geburts.  u.  Gynak.,  1911,  Band  Ixix,  Heft  1)  draws  attention  to  the 
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difficulties  in  the  differential  diagnosis  of  pregnancy  in  the  later  months. 
He  recalls  the  case  of  a  patient  fourteen  years  married,  and  not  pre- 
viously pregnant.  Menstruation  had  been  interrupted  for  several 
months.  The  abdomen  increased  rapidly  in  size  and  in  weight,  and 
in  unfavorable  sensations.  On  examination  abdominal  distention  was 
greater  than  is  normal  at  the  end  of  gestation.  Palpation  was  unsatis- 
factory. Under  anesthesia  three  tumors  of  almost  the  same  size  could 
be  made  out  in  the  abdomen  and  they  were  nearly  ovoidal  in  shape. 
One  was  on  the  left  side  at  the  brim  of  the  pelvis  and  apparently  the 
pregnant  uterus  of  between  four  and  five  months.  The  second  was 
upon  the  right,  just  above  the  pelvis,  while  the  lower  extremity  of  this 
tumor  filled  the  small  pelvis.  The  third  was  entirely  above  the  pelvis, 
and  so  high  as  to  make  pressure  upon  the  diaphragm  and  produce 
dyspnea.  In  endeavoring  to  ascertain  what  these  tumors  were,  the 
one  in  the  pelvis  from  its  consistence  seemed  to  be  a  myoma,  and 
apparently  was  subserous,  with  a  pedicle.  The  one  above  this  was 
diagnosticated  as  a  subserous  myoma.  Upon  operation,  the  diagnosis 
was  found  to  be  correct,  and  both  myomas  were  removed.  Pregnancy 
succeeded  to  a  successful  termination.  Olshausen  also  draws  attention 
to  the  difficulties  in  diagnosis,  occasioned  by  hydramnios.  Ovarian 
tumor  may  also  occasion  confusion,  especially  in  cases  where  the 
amniotic  liquid  increases  very  rapidly.  The  great  tension  of  the 
abdominal  wall  and  the  walls  of  the  uterus,  makes  the  diagnosis  very 
difficult.  Fluctuation  is  present  in  hydramnios,  and  it  may  be  impos- 
sible to  palpate  the  child.  Lateral  flexion  of  the  pregnant  uterus  may 
also  occasion  confusion.  This  is  sometimes  mistaken  for  hypertrophy 
of  the  supravaginal  portion  of  the  cervix,  and  is  most  often  seen  in 
multiparse.  In  these  cases  it  is  difficult  to  determine  whether  one  is 
dealing  with  a  flexed  uterus  or  with  a  para-uterine  tumor.  An  especially 
valuable  method  of  examination  in  these  cases  consists  in  following 
up  the  lateral  border  of  the  uterus  by  palpation  from  the  vaginal  por- 
tion of  the  cervLx.  Olshausen  holds  with  the  majority  of  writers,  that 
uncomplicated  retroflexion  in  many  cases  is  a  serious  matter  in  preg- 
nancy. This  is  proved  by  the  disappearance  of  symptoms  when  the 
abnormal  position  is  altered. 


Changes  in  the  Symphysis  and  other  Pelvic  Joints  in  Parturient 
Patients.  —  Loeschke  {Archiv  f.  Gyncilc.  Band  xlvi,  Heft  3,  1912) 
reports  in  a  well  illustrated  paper  his  studies  of  the  changes  in  the 
symphysis  and  other  pelvic  joints  occurring  in  parturient  women.  He 
believes  that  the  normal  symphysis  gives  a  complete  union.  The 
static  relations  of  the  pelvis  are  different  in  children  and  in  adults, 
as  in  the  adult  the  symphysis  is  much  more  strongly  bound  together 
than  in  the  child.  When  changes  occur  in  the  symphysis  which  weaken 
it  as  a  joint,  they  are  usually  of  two  kinds:  One  is  the  degeneration 
of  its  tissues,  and  the  other  the  result  of  traumatic  injury.  In  all 
labors  the  symphysis  is  considerably  stretched.  During  parturition 
the  symphysis  is  practically  a  movable  joint.  In  each  succeeding 
pregnancy  the  pelvis  should  increase  slightly  in  size  from  the  develop- 
ment of  new  bony  tissue.  In  multipara?  this  can  often  be  seen  at  the 
symphysis.  In  every  pregnancy  the  tissues  about  the  symphysis  are 
enlarged  through   the  development  of  bony  material.     In  multiparse 
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one  often  observes  an  increase  in  the  bone  extending  for  more  than 
2  cm.  The  same  change  undoubtedly  occurs  in  the  sacro-iliac  joints, 
and  this  process  must  be  considered  as  a  part  of  the  general  hypertrophy 
of  pregnancy. 


Pregnancy  and  Double  Pyosalpinx. — Gradl  (Zentralb.  f.  Gynalc, 
1912,  No.  17)  reports  the  case  of  a  woman,  aged  twenty-two  years, 
who  complained  of  symptoms  ( f ten  described  in  cases  suffering  from 
chronic  pelvic  inflammation.  The  uterus  was  anteflexed,  somewhat 
enlarged,  and  softened.  Gonococci  were  found  in  great  numbers. 
At  operation  the  right  tube  was  as  large  as  a  hen's  egg,  and  the  left 
the  size  of  a  large  walnut.  Both  were  adherent  to  the  rectum.  The 
uterus  was  edematous  and  swollen.  It  seemed  impossible  to  remove 
the  tumors  without  injuring  the  intestine,  and  as  both  tumors  were 
draining  into  the  rectum  they  were  allowed  to  remain,  and  the  abdomen 
was  closed.  On  the  fifth  day  after  operation  the  patient  complained 
of  pain  and  discharged  bloody  pus  through  the  bowel.  She  gradually 
improved  and  left  the  hospital.  She  returned  some  time  afterward 
three  months  pregnant  and  suffering  from  great  pain,  and  urging  that 
the  uterus  be  emptied.  This  was  declined,  and  the  patient  left  the 
hospital.  She  again  returned  after  labor  with  her  child,  stating  that 
she  had  had  spontaneous  labor,  but  had  suffered  great  pain.  The  third 
stage  of  labor  and  the  puerperal  period  had  been  normal.  The  child 
was  vigorous  and  showed  no  evidence  of  gonococcic  infection.  The 
interesting  question  arises  as  to  how  the  ovum  could  have  passed  into 
the  uterus  in  the  presence  of  double  pyosalpinx. 


Death  of  the  Child  from  Rupture  of  the  Umbilical  Vessels  during 
Labor. — Williamson  [Jour,  of  Obsi.  and  Gynec.  of  the  British  Empire, 
April,  1912)  reports  the  case  of  a  patient  in  her  second  labor,  with 
a  generally  contracted  pelvis.  The  child  was  small  and  could  easily 
be  made  to  enter  the  pelvis.  The  child  was  delivered  by  forceps,  the 
mother  having  had  slight  hemorrhage  with  each  pain.  It  was  pale 
and  bloodless,  and  the  heart  was  not  beating.  On  examining  the 
placenta  it  was  found  to  be  of  the  velamentous  type.  The  first  vessel  to 
leave  the  placenta  was  the  umbilical  artery,  which  had  ruptured  two 
inches  from  the  insertion  of  the  cord.  Where  the  artery  left  the  cord 
a  large  vein  entered,  which  passed  across  the  amniotic  sac  between 
the  amnion  and  the  chorion,  thence  over  the  fetal  surface  of  the 
placenta,  and  into  the  placental  substance.  The  vein  was  an  aberrant 
vessel.  On  examination,  the  vein  was  thrombosed,  except  at  a  point 
near  its  entrance  to  the  main  umbilical  vein,  where  it  contained  no 
thrombus.  This  vein  had  been  compressed  during  labor  and  it  became 
distended  with  coagulated  blood.  It  ran  close  to  the  opening  in  the 
membranes,  through  which  the  child  was  born,  and  was  evidently  a 
vasa  praevia.  It  was  compressed  between  the  presenting  part  of  the 
uterine  wall  near  its  entrance  to  the  main  umbilical  vein,  for  in  that 
place  only  it  contained  no  thrombus.  As  a  result  of  compression  the 
vein  became  distended  with  coagulated  blood.  During  the  second 
stage  of  labor,  the  membranes  not  rupturing  at  once,  pressure  ruptured 
thej^chorion  and  the  vessel  was  torn  across.  A  similar  specimen  had 
been  recently  sent  to  the  Museum  of  St.  Bartholomew's  Hospital. 
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The  clinical  history  of  this  case  was  that  when  the  iiicinhraiies  ruptured 
there  was  a  jjush  of  hlood,  and  afterward  a  little  escaped  with  each 
pain.  The  child  was  spontaneously  horn,  and  was  white  and  bloodless. 
On  examining  the  placenta,  a  hranch  of  the  unihilical  vein  was  torn 
across  at  the  site  of  rupture  of  the  menihranes.  From  this  vein  the 
child  had  hied  to  death.  Knapp's  interesting  case  of  twins,  where 
hoth  children  hied  to  death  from  the  rupture  of  a  single  vein,  is  cited. 
During  lahor  diagnosis  may  sometimes  he  made  hy  feeling  the  pulsating 
vessels  running  across  the  presenting  portion  of  the  meml)ranes.  The 
bleeding  may  be  mistaken  for  placenta  pra-via  or  accidental  liemor- 
rhage.  The  mother,  however,  shows  no  signs  of  bleeding.  The  prognosis 
for  the  child  in  these  cases  is  bad  and  it  usually  perishes  from  asphyxia. 
In  some  cases  it  may  be  possible  to  rupture  the  membranes  at  a  point 
where  there  are  no  vessels,  but  this  requires  considerable  dilatation  of 
the  birth-canal.  Williamson  believes  that  if  a  diagnosis  can  be  made 
early  in  labor,  before  the  vessel  is  ruptured,  that  the  child  should 
be  delivered  by  section.  After  rupture  the  child  is  so  weak  from 
hemorrhage  that  no  radical  operation  can  be  performed. 


Ovarian  Pregnancy. — Banks  {Jour,  of  Obst.  and  Gynec.  of  the 
British  Empire,  x\pril,  1912)  reports  the  case  of  a  multipara  having  a 
tender,  doughy  mass  in  Douglas'  cul-de-sac  to  the  right  of  the  uterus. 
A  diagnosis  of  extrauterine  pregnancy  was  made,  and  at  operation  a 
small  quantity  of  dark  fluid  blood  was  found  free  in  the  peritoneal  cavity. 
The  tumor  comprised  the  ovary  and  tube,  which  was  normal  and  free 
at  both  portions.  Oophorectomy  w^as  done,  leaving  a  segment  of  ovary 
near  the  ovarian  ligament.  On  examination,  ovarian  substance  some- 
what altered  was  found,  with  a  darker  spongy  zone  separating  it  from 
the  membranes.  The  sac  contined  a  fetus  of  eleven  Aveeks.  Micro- 
scopic study  show^ed  definite  ovarian  substance,  with  slight  change 
in  the  vessels.  Ovarian  stroma  could  be  traced  to  the  point  where  the 
ovarian  elements  disappeared,  the  fibrillje  becoming  compressed  with  a 
few^  thin-walled  bloodv&ssels.  A  portion  of  the  tumor  was  edematous 
and  undoubtedly  altered  ovarian  tissue,  and  in  this  trophoblastic  masses 
could  be  identified.  The  chorion  and  amnion  were  found,  the  villi  of 
the  former  being  scanty  and  degenerated.  A  minute  study  of  the 
specimen  left  no  doubt  but  that  it  was  an  ovarian  pregnancy. 


The  Treatment  of  Puerperal  Sepsis  By  Cultures  of  Lactic  Bacilli. 

— 13ri\deau  {Archiv.  mcnsudlcs  VOhstHrique,  March,  1012)  reports  his 
results  in  the  treatment  of  92  cases  of  the  various  forms  of  puerperal 
septic  infection  by  cultures  of  the  lactic  bacillus.  His  results  were 
favorable  and  indicated  that  this  remedy  increased  the  patient's 
leukocytosis  and  thus  heightened  her  power  of  resistance.  The  remedy 
may  be  used  freely,  for  it  is  not  in  itself  poisonous.  An  active  culture 
should  be  employed,  the  dose  varying  from  0.5  c.c.  to  20  c.c.  of  milk 
containing  the  bacilli,  at  a  temperature  of  37°  C.  This  method  is 
successful  in  all  cases  of  septic  or  putrid  w^ounds  about  the  genital 
tracts,  and  is  especially  valuable  in  vulvo-perineal  ulcers  following 
delivery.  These  surfaces  cleaned  rapidly  after  the  treatment  and  were 
in  good  condition  for  a  secondary  operation  for  the  repair  of  lacerations. 
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Ovarian  Transplanation. — An  extremely  interesting  case  of  suc- 
cessful heterotranspliitation  of  an  ovary,  with  relief  of  very  severe 
symptoms  following  an  artificial  menopause  of  two  years'  standing,  is 
reported  by  Engel  {Berlin,  klin.  Woch.,  1912,  xlix,  985).  The  patient, 
a  twenty-seven  year  old  nullipara,  had  been  subjected  to  an  appen- 
dectomy and  ventro-suspension  in  1904,  and  to  a  double  oophorec- 
tomy in  1909.  The  latter  operation  was  followed  by  very  severe  dis- 
turbances— hot  flashes,  vomiting,  violent  attacks  of  abdominal  pain, 
sweats,  profuse  and  irregular  uterine  hemorrhages.  In  1910,  therefore, 
a  supra-vaginal  hysterectomy  was  performed  by  p]ngel.  After  this 
the  hemorrhages  ceased,  but  the  general  condition  of  the  patient  grew 
steadily  worse;  to  the  physical  were  added  psychic  disturbances, 
going  so  far  as  threats  of  suicide.  The  patient  was  therefore  readmitted 
to  the  hospital  in  1911,  and  a  healthy  ovary,  obtained  from  another 
woman  at  a  myoma  operation,  was  transplanted  onto  the  anterior 
wall  of  the  cervical  stump.  Only  a  short  time  clasped  between  the 
two  operations;  during  this  time  the  ovary  was  kept  in  normal  salt 
solution  at  body  temperature.  The  operation  was  performed  vagin- 
ally; a  T-shaped  incision  was  made  in  the  anterior  vaginal  vault,  the 
mucosa  dissected  to  each  side,  and  the  ovary,  split  open,  attached  to 
the  cervix  with  cat-gut  sutures.  The  vaginal  mucosa  was  then  closed 
over  the  surface  of  the  transplanted  ovary.  For  eight  days  no  effect 
whatever  was  noted ;  then  the  symptoms  began  to  decrease  in  severity. 
By  the  seventh  week  after  the  operation  the  attacks  of  abdominal 
pain  and  sweats  had  entirely  ceased;  the  other  symptoms,  such  as 
hot  flashes,  etc.,  disappeared  more  gradually,  but  eventually  entirely 
cleared  up  as  well.  The  patient  now  enjoys  the  best  of  health,  and  has 
again  taken  up  her  work  as  a  trained  nurse.  Engel  believes  that  sug- 
gestion can  be  entirely  eliminated  as  a  factor  in  this  case,  as  the  first 
signs  of  improvement  did  not  show  themselves  until  eight  days  after 
the  operation,  and  from  then  on  progress  was  slow  and  gradual.  For 
a  time  there  was  considerable  watery  discharge  from  the  vagina,  and 
grayish  and  whitish  areas  were  to  be  seen  on  the  surface  of  the 
ovary,  but  before  the  patient  left  the  clinic  the  secretion  had  entirely 
disappeared,  and  the  ovary  appeared  entirely  healed. 


Is   Laparotomy  Indicated  in  Peritoneal    Tuberculosis? — Heimann 

{Zeitsch.f.  Gcb.  v.  Gijn.,  192,  Ixx,  159)  says  that  although  the  Gyneco- 
logic Congress  held  in  Munich  in  1911  decided  in  favor  of  the  opera- 
tive therapy  of  peritoneal  tubercidosis,  his  experience  has  led  him  to 
consider  it  inadvisable.  His  conclusions  are  based  on  the  observation 
of  50  operated  cases  from  the  clinic  of  Zweifel  (Leipzig)  and  Kronig 
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(Freil)urg),  30  of  tlu\se  patients  having  Ixu'n  subseciurntly  ('((ntrolled 
for  prriotls  up  to  as  long  as  ton  years  after  operation.  He  divides  his 
eases  into  two  groups;  (1)  Those  with  practically  no  symptoms  refer- 
able to  peritoneal  tuberculosis,  the  presence  of  this  being  discovered 
only  at  operation  for  sterility,  retroversion,  or  some  other  condition. 
(2)  Advanced  cases,  with  marked  symptoms,  and  objective  findings 
in  the  lungs.  All  the  patients  in  the  first  group  were  fully  able  to 
work  before  operation;  of  18  whose  fate  could  be  ascertained  from  one- 
half  to  nine  years  later,  only  7  were  in  possession  of  their  full  activity, 
while  4  had  died,  2  of  these  as  a  direct  result  of  the  operation.  These 
are  results  which  cannot,  as  Heimann  says,  in  any  Avay  be  considered 
brilliant,  especially  when  one  considers  that  many  of  these  patients 
would  probably  have  undergone  spontaneous  cure  if  left  alone.  The 
results  in  18  patients  in  the  second  class  were  even  worse.  Within  one 
and  a  half  years  after  operation  50  per  cent,  were  dead,  all  either  as 
a  direct  result  of  the  operation,  or  from  a  general,  progressive  tuber- 
culosis. Of  the  remaining  8,  only  3  can  be  considered  clinically  cured, 
that  is,  able  to  do  ordinary  work.  In  most  of  the  cases  in  this  group 
the  accompanying  pidmonary  tulierculosis  was  markedly  and  im- 
favorably  influenced  by  the  operation.  Heimann  concludes  that  in 
these  cases  the  performance  of  a  laparotomy  has  not  fulfilled  expecta- 
tions; that  the  percentage  of  apparent  cures  stands  in  inverse  ratio 
to  the  length  of  time  after  operation  that  cases  are  controlled;  that 
the  primary  mortality  is  very  high;  and  that  in  so  many  cases  a  light- 
ing up  of  foci  in  the  lungs  or  other  organs  results  that  laparotomy  can 
no  longer  be  considered  a  sovereign  therapy  for  peritoneal  tuberculosis. 
If  it  is  to  be  employed  at  all,  it  should  only  be  in  cases  of  the  serous, 
exudative  form,  and  all  severe  cases,  and  all  those  with  lung  conditions 
or  with  fever  should  be  excluded.  Where  operation  l)ecomes  necessary 
to  relieve  pressure  symptoms  Heimann  prefers  to  open  the  peritoneum 
through  Douglas'  pouch  if  possible,  in  order  to  avoid  the  possibility 
of  a  fecal  fistula.  If  this  is  not  possible,  the  smallest  possible  opening 
should  be  made  through  which  the  work  to  be  done  can  be  accomplished. 


Spontaneous  Cure  of  Cancer. — Theilhaber  ( Dcidsch.  vied.  Woch., 
1912,  xxxviii,  1240)  says  that  it  can  no  longer  be  doubted  that  spon- 
taneous cure  of  cancer  does  occasionally  occur,  about  200  such  cases 
having  been  reported  in  the  literature.  He  believes  that  a  careful 
study  of  these  may  possibly  throw  some  light  on  the  principle  by  which 
this  occurs,  and  may  point  out  ways  in  which  we  can  assist  the  process. 
He  reports  having  observed  recently  3  cases  in  which  he  believes  a 
spontaneous  cure  of  cancer  had  occurred.  In  all  he  had  performed  a 
complete  hysterectomy  for  advanced  malignancy,  but  had  been  unable 
to  remove  completely  all  the  carcinomatous  tissue.  Contrary  to  his 
expectations,  complete  cure  occurred  in  these  patients,  this  having 
been  demonstrated  by  recent  examinations.  The  longest  period  elapsed 
since  operation  was  seven  years,  the  shortest  four.  Theilhaber  futher 
reports  2  cases  which  have  strengthened  him  in  his  well-known  belief 
that  after  treatment  by  hyperemia,  and  other  means  which  tend  to 
improve  tissue  nourishment,  may  prevent  and  even  destroy  recurrences. 
The  first  case  was  that  of  an  old  woman,  aged  fifty-six  years,  with 
advanced,  ulcerative  carcinoma  of  the  cervix,  and  extensive  parametrial 


464  PROGRESS   OF  MEDICAL  SCIENCE 

involvement.  After  curettage  and  cauterization,  treatment  with  hot 
air,  hot  douches,  and  hot  sitz-baths  was  begun.  In  addition,  an  injec- 
tion of  0.05  gm.  sod.  cacodylate  was  given  every  other  day;  fi\'e  injec- 
tions of  4  c.c.  of  uterine  extract  were  also  administered.  Jiy  the  end 
of  the  fifth  month  the  cervix  was  completely  cicatrized,  and  all  discharge 
had  ceased.  The  patient  gained  3  to  4  pounds  a  month,  and  now  feels 
well  and  strong.  The  other  case  was  that  of  a  woman  with  advanced 
mammary  carcinoma.  Four  weeks  after  operation  marked  edema  of 
the  arm  and  a  hard  swelling  in  the  axilla  had  developed.  These  dis- 
appeared under  the  application  of  Bier's  hyperemiia,  and  the  patient  was 
lost  sight  of.  Several  weeks  later  the  edema  and  lump  had  returned, 
but  disappeared  again  after  two  months  more  of  treatment.  This 
was  kept  up  some  time  longer,  and  the  patient  remains  well  after  one 
and  three-fourths  years.  Theilhaber  believes  that  free  hemorrhage 
at  the  time  of  operation  tends  to  favor  a  good  circulation  in  the  tissue 
subsequently,  and  goes  so  far  as  to  advise  the  withdrawal  by  vene- 
section of  400  to  500  c.c.  of  blood  after  incomplete  carcinoma  operations 
in  order  to  stimulate  this. 


Treatment  of  Metritis. — The  treatment  of  chronic  metritis  and 
endometritis  by  the  intra-uterine  instillation  of  zinc  chloride  solution, 
orginated  some  years  ago  by  Prof.  Delbet,  is  warmly  advocated  by 
two  of  his  assistants,  MocQuoT  and  Mock  (Rev.  de  Chir.  1912,  xxxii, 
779).  For  this  purpose  they  employ  a  Braun  syringe,  with  a  very 
fine  canula,  so  that  the  solution  may  flow  back  freely  around  it.  After 
having  determined  with  a  sound  the  direction  and  extent  of  the  uterine 
canal,  the  canula  is  inserted  as  far  as  it  will  go,  and,  gradually  with- 
drawing it,  2  to  3  c.c.  of  a  5  per  cent,  cocaine  or  novocaine  solution 
are  injected,  as  the  zinc  solution  causes  considerable  pain,  unless  the 
mucosa  is  thus  anesthetized.  After  waiting  five  minutes,  the  canula 
is  again  introduced,  and  1  to  2  c.c.  of  the  zinc  chloride  solution  injected 
in  the  same  manner,  the  syringe  being  gradually  rotated  as  the  injec- 
tion is  being  made  Since  the  canula  is  suppUed  with  small  lateral 
openings  near  the  tip,  this  assures  a  thorough  distribution  of  the  solution. 
In  rare  cases,  where  the  endometrial  cavity  is  very  large,  3  c.c. 
of  solution  are  employed,  but  this  amount  should  never  be  exceeded. 
Solutions  of  two  strengths  are  used;  for  cases  of  "glandular"  or  par- 
enchymatous" metritis  30  per  cent.;  for  the  hemorrhagic  form  40  per 
cent.  After  each  injection  the  patient  should  remain  lying  down  four 
or  five  hours,  and  may  then  return  home.  Mocquot  and  Moch  consider 
this  form  of  treatment  far  more  efficacious  than  curettage,  besides  being 
much  less  of  a  procedure,  never  requiring  a  general  anesthetic.  AYhile 
the}^  have  obtained  marked  benefit  in  all  forms  of  metritis,  some  are,  as 
a  rule,  more  favorably  influenced  than  others,  especially  the  hemorrhagic 
forms,  and  cases  following  abortion.  Where  the  adnexa  are  involved 
the  results  are,  as  a  rule,  less  satisfactory.  In  about  4  per  cent,  of  the 
cases  thus  treated  very  severe  abdominal  pains  come  on  from  one- 
quarter  to  one  hour  after  the  injection,  and  may  last  for  several  hours. 
It  is  impossible  to  tell  beforehand  in  which  cases  these  will  occur;  they 
may  be  accompanied  by  vomiting  and  syncopal  attacks.  Mocquot  and 
Moch  consider  them  due  to  contractions  of  the  uterine  muscle,  and  do  not 
think  that  they  have  in  any  instance  been  brought  on  by  a  passage  of 
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the  solution  into  the  tubes  or  peritoneal  cavity,  since  the  amount  used 
is  too  small,  and  no  pressure  is  employeil.  Although  this  method  of 
treatment  is  employed,  they  state,  almost  daily  in  Delbet's  clinic, 
no  case  of  cervical  atresia  or  other  serious  consequence  has  been 
observed,  and  in  3  cases  pregnancy  has  occurred  following  cessation 
of  treatment.  As  a  rule,  three  or  four,  or  even  more  injections  are 
necessary,  though  in  some  instances  one  suffices.  Enough  time  is 
allowed  to  elapse  between  treatments  to  permit  the  slough  which  forms 
to  be  discharged,  this  usually  requiring  about  six  or  seven  days. 
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Keratitis  Punctata  Subepithelialis. — Gradle  (Arch,  of  OphthaL, 
xl,  Xo.  5,  534j  describes  under  the  above  term  a  form  of  keratitis  of 
unknown  etiology  which  occurs  in  females  usually  past  the  age  of  thirty. 
This  keratitis  occurs  in  the  form  of  isolated  grayish  infiltrated-looking 
areas,  lying  under  Bowman's  membrane,  with  an  intact  superficial 
epithelium  and  characterized  by  subjective  injection  and  photophobia. 
It  occurs  at  varying  intervals  in  either  eye  and  is  self-limited.  It  does 
not  seem  to  be  markedly  affected  by  any  known  form  of  treatment. 


Pathology  of  Superficial  Punctate  Keratitis. — From  a  study  of  this 
condition,  Veriioeff  (Arch,  of  OphthaL,  xl,  Xo.  5,  4S6)  comes  to  the 
following  conclusions:  Superficial  punctate  keratitis  (Fuchs)  is  a 
form  of  neuropathic  keratitis.  The  corneal  lesions  in  this  condition 
consist  of  slowly  formed  necrotic  leukocytic  infiltrates,  seated  beneath 
Bowman's  membrane,  and  are  due  to  the  action  of  pyogenic  difl'usible 
toxic  substances  arising  at  nerve  terminals.  Clinical  evidence  indi- 
cates that  the  causal  nerve  lesion  is  in  the  ciliary  ganglion,  and  that 
it  is  probably  due  to  the  elective  action  of  a  systemic  toxin  on  certain 
of  the  ganglion  cells  therein.  In  this  affection  there  sometimes  occurs 
well-marked  focal  proliferation  of  the  iris  bloodvessels.  This  observa- 
tion confirms  the  view  that  vascular  nevi  are  neuropathic  in  origin, 
and  suggests  that  certain  angiomas  arising  later  in  life  ma}'  have  a 
similar  origin.  Disciform  keratitis  (Fuchs)  is  essentially  of  the  same 
nature  as  superficial  punctate  keratitis,  and  is  likewise  neuropatliic  in 
origin.  Traumatic  relapsing  keratitis  is  due  to  a  state  of  irritability 
in  the  peripheral  ganglion  cells  of  the  corneal  nerves,  resulting  from 
intense  stimulation  of  the  nerve  terminals. 
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Treatment  of  the  Early  Stages  of  Senile  Cataract. — Henry  Smith, 
I.?^r.S.  (Arch,  of  OphtlutL,  July,  1912,  p.  :V1'.\]  lias  obtained  marked 
iinproveiuent  in  the  vision  in  8  cases  of  incipient  senile  cataract  by 
subconjunctival  injection  of  cyanide  of  mercury  (20  minims  of  1  in 
4000).  He  considers  that  where  vision  has  been  reduced  by  half  or 
less  for  distance,  the  case  is  amenable  to  treatment.  If  reduced  over 
a  half,  there  is  little  hope  of  improvement.  The  most  promising  cases 
are  those  in  which  distant  vision  has  been  reduced  by  about  30  per 
cent,  or  under.  The  pain  induced  by  subconjunctival  injection  of 
mercury  under  cocaine  is  very  severe  for  three  or  four  hours.  To 
control  which  the  patient  should  be  put  lightly  under  chloroform  and 
given  at  least  one-third  grain  of  morphine  hypodermically.  The  eye 
looks  exceedingly  ugly  for  several  days,  though  he  has  never  seen  any 
evil  results.  The  improvement  was  first  noticed  on  the  third  or  fourth 
dav  and  continued  steadilv  for  several  months. 


Sclerectomy  with  Iridectomy  in  Chronic  Glaucoma:  Lagrange 
Operation. — Gruening  {Amer.  Oph.  Soc.  reported  in  the  Amcr.  Jour, 
of  Ophthal.,  July,  1912,  p.  208)  has  performed  this  operation  21  times 
on  patients,  aged  from  twenty-three  to  eighty-two  years,  with  intra- 
ocular tension  varying  from  35  to  55  mm.  mercury.  The  tension  was 
permanently  reduced  in  all  with  decided  improvement  of  vision  in 
the  majority.  General  anesthesia  was  required  in  most  of  the  cases. 
When  properly  performed  with  a  well  applied  conjunctival  flap,  the 
wound  closes  in  a  short  time,  the  anterior  chamber  is  restored,  and 
the  intraocular  tension  more  permanently  reduced  than  after  a  simple 
iridectomv. 


The  Size  of  the  Blind  Spot  and  its  Distance  from  the  Point  of  Fixa- 
tion in  Emmetropia. — Van  Der  Hoeve  {Arch.  Ophthal.,  July,  1912, 
p.  350),  from  the  investigation  of  100  practically  normal  eyes,  found 
the  centre  of  the  blind  spot  in  the  horizontal  direction  to  be  situated 
15°  33'  47"  from  the  point  of  fixation;  in  the  vertical  direction,  1°  40' 
41"  below.  The  horizontal  diameter  measures  5°  42'  55";  the  vertical 
diameter,  7°  26';  and  that  it  is  surrounded  by  a  zone  relatively  blind 
for  Avhite,  |°  to  |°,  and  a  zone  relatively  blind  for  colors  |°  to  f °.  If 
these  figures  are  computed  according  to  Landolt,  the  horizontal  dis- 
tance from  the  middle  point  of  the  fovea  is  4  +  mm. ;  vertical  distance, 
0.44+  mm.;  disk  diameter,  1.6125  mm.;  disk  height,  2.025  mm.  The 
horizontal  diameter  of  the  papilla,  1.6125  mm.  corresponds  closely 
with  a  number  of  anatomical  measurements.  From  these  observations 
he  believes  that  a  horizontal  diameter  of  the  blind  spot  of  7°  is  too 
large,  and  one  over  6°  is  suspicious  and  requires  further  investigation. 


Failure  in  Strabismus  Operations. — Bielschowsky  (Arch.  Ophthal., 
March,  1912,  p.  134)  makes  a  study  of  those  exceptional  causes  of 
failure  in  the  operative  treatment  of  strabismus  which  occasionally 
occur.  He  urgently  warns  against  precipitate  operations;  repeated 
examinations  are  requisite  to  determine  possible  deviations  from  the 
typical  such  as  the  dissociated  character  of  the  anomaly,  the  incon- 
stancy of  the  angle,  and  its  dependence  upon  physical  and  psychic 
conditions.    As  there  are  generally  no  subjective  symptoms  in  ordinary 
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typical  stral)isiims,  search  should  he  made  for  a  neurosis  when  suh- 
ject  syinj)toins  are  i)resent.  The  smaller  the  (lej!;ree  of  strahismiis  and 
the  more  prominent  the  intensity  of  the  subjective  complaints,  the 
greater  conservatism  should  he  exercised  in  regard  to  ojx'ration.  If 
oi)eration  is  insisted  upon,  the  patient  should  he  informed  of  the 
uncertainty  of  the  result  and  of  the  possil)ility  of  the  a])pearance  and 
continuance  of  diplopia  after  operation.  Finally,  in  s\ntv  of  all  pre- 
cautions and  care,  there  will  he  occasional  unavoidable  failures;  the 
number  will  become  smaller  in  proporticm  as  the  manifold  factors  in 
the  etiology  of  strabismus,  which  form  th(>  basis  for  rational  lhera])y, 
Ix'come  more  exactlv  defined. 


Dust-like  Opacities  in  the  Vitreous. — Stkaib,  before  the  Ophthal- 
mological  Society  of  the  United  Kingdom  {yitncr.  Jour.  Ojihthal., 
February,  1912,  p.  54)  argued  that  inflammation  of  the  vitreous 
body,  for  which  he  proposed  the  name  "hyalitis,"  should  be  recognized 
as  an  independent  affection.  He  injected  into  the  vitreous  body  of 
the  rabbit  some  pathogenic  microbes.  These  microbes  grew  there  and 
there  only  and  attracted  to  the  vitreous  body  serum  and  leukocytes, 
l)oth  of  which  latter  were  derived  from  the  vessels  of  the  ciliary  body, 
but  this  did  not  constitute  cyclitis.  When  pathogenic  microl^es  were 
injected  into  the  ciliary  body  itself,  a  real  cyclitis,  quite  difl'erent  from 
the  iiyalitis  which  occurred  in  the  first  experiment,  was  produced. 
As  the  two  forms  can  be  distinguished  in  the  laboratory,  the  same 
distinction  should  also  be  made  clinically.  But  this  has  not  yet  been 
done.  The  text-books  state  that  the  ciliary  body  pours  out  its  exudate 
into  the  vitreous,  but  this  is  a  mistake,  as  leukocytes  do  not  allows 
themselves  to  be  poured  out.  Metchnikoff  has  said  that  leukocytes 
only  went  where  they  were  attracted  by  chemotactic  bodies.  When 
there  were  microbes  in  the  vitreous  those  substances  went  toward  the 
vitreous  bod\';  when  microbes  were  in  the  ciliary  body  the  leukocytes 
went  to  the  ciliary  body.  He  also  felt  sure  that  the  vitreous  body 
ol)tained  no  leukocytes  from  the  cornea;  in  inflammation  of  the  vitreous 
body  the  leukocytes  come  from  the  vitreous  body. 


PATHOLOGY    AND    BACTERIOLOGY 


UNDER   THE    CHARGE    OF 

JOHN   McCRAE,   M.D.,   M.R.C.P., 

LECTURER  ON   PATHOLOGY  AND  CLINICAL  MEDICINE,   MC  GILL  UNIVEHSITY,   MONTREAL;  SOME  TIME 

PROFESSOR    OF    PATHOLOGY    IN    THE    UNIVERSITY    OF    VERMONT,    BURLINGTON,    VERMONT; 

SENIOR    ASSISTANT    PHYSICIAN,    ROYAL    VICTORIA    HOSPITAL,    M(JNTHKAL. 


Immunity  Transmission  from  Mother  to  Offspring. — It  has  been 

well  estal)lishe(l  that  passive  transmission  of  antilxxlies  from  mother 
to  offspring  occurs,  and  to  determine  if  this  happens  chiefly  by  way 
of  the  placenta  or  through  the  milk.  L.  W.  Famulener  (Jour,  of 
Infect.  Diseases,  1912,  vol.  x..   No.  3)  has  undertaken   some  careful 
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experimentation,  making  use  of  hemolysins.  It  lias  been  determined 
with  all  hut  certainty  that  hemolysins  could  be  transmitted  through 
the  placenta  to  the  fetus,  but,  on  the  other  hand,  many  fetuses  from 
abortions  failed  to  show  such  hemolysins.  From  Famulener's  work, 
as  well  as  that  of  others,  it  appears  that  goats,  highly  immunized 
against  sheep  erythrocytes  at  a  late  period  of  gestation,  transmit  the 
specific  antibodies  to  the  suckling,  and  this  not  so  much  by  the  placenta 
as  by  the  colostrum,  much  less  so  by  the  milk.  Especially  when 
imnmnization  has  been  done  during  the  psriod  of  gestation  is  the 
colostrum  powerful  in  this  regard,  even  mo:e  so  than  the  blood  serum. 
If  the  mother  were  immunized  after  the  birth  of  the  young,  the 
sucklings  failed  to  gain  any  demonstrable  immuniity.  Even  though  the 
colostrum  be  rich,  the  milk  may  not  be  so,  and  often  the  hemolytic 
antibodies  disappear  rapidly  from  the  latter.  It  must  be  stated,  also, 
that  a  ver}^  high  degree  of  immujiity  is  necessary  in  the  parent  animal 
before  appreciable  amounts  of  antibodies  are  excreted  by  way  of  the 
milk. 


A   Suggested  Explanation  of  the  Apical  Lesion  in  Tuberculosis. 

— As  a  result  of  their  work  upon  the  relation  of  animal  fat  to  tubercle 
bacillus  fat,  Wm.  Charles  White  and  A.  Marion  Gammon  (Jour,  of 
Med.  Research,  June,  1912,  vol.  xxvi,  No.  2)  bring  forward  a  reason- 
able suggestion  of  the  frequency  with  which  pulmonary  tuberculosis 
attacks  the  apices  of  the  lungs.  By  adding  to  culture  media  of  various 
kinds  fats  sufficiently  fluid  to  mix,  it  was  found  that  the  growth  of  the 
bacilli  was  greatly  enhanced,  even  to  hundreds  of  times  as  abundant  a 
growth  as  that  upon  the  simple  media.  Still  more  striking  was  the 
effect  if  the  fat  were  acted  upon  by  liver  extract,  so  that  split  products 
of  the  fats  were  obtained.  Leather  had  shown  that  the  fats  stored 
in  the  tissues  in  general  are  mobilized  in  the  li^er,  and  there  prepared 
for  use  by  other  organs  of  the  body.  The  liver-altered  fat  is  poured 
into  the  inferior  vena  cava  and  thence  into  the  pulmonary  system. 
In  the  pulmonary  artery,  just  before  the  division  into  the  right  and 
left  branches,  a  great  bag  of  blood  is  formed,  "the  blood  in  this  portion 
must  move  with  comparative  slo\\iiess,"  and  the  light  fatty  compounds 
have  a  chance  to  rise  in  this  blood,  and  at  the  highest  point  of  this 
stream  the  vessel  arises  which  supplies  the  apex  of  each  upper  lobe; 
so  that  the  fat  laden  blood  of  the  apex  of  the  lung,  with  its  qualities 
as  a  culture  mediun  thus  increased,  tend  to  the  greater  liability  of  the 
apex  to  become  the  seat  of  infection. 
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DEFECTIVE  DEVELOPMENT  FROM  ARTHRITIS  IN  EARLY 

LIFE. 

By  George  Dock,  M.D., 

PROFESSOR    OF    MEDICINE    IN    WASHINGTON    UNIVERSITT,    ST.    LOUIS. 

CiiKONic  arthritis  is  rare  in  children,  and  this  partly  explains 
why  many  details  are  not  as  thoroughly  known  as  is  desirable. 
So,  very  few  writers  even  mention  the  arrested  development  that 
might  be  expected  from  non-use  or  other  causes  in  such  cases.  Osier 
quotes  Still,  who,  in  the  first  edition  of  Allbutt's  System,  volume  iii, 
page  104,  in  describing  the  disease  sometimes  called  after  him,  says: 
"In  cases  beginning  before  the  second  dentition  there  is  often  a 
marked  arrest  of  bodily  development;  a  child  twelve  and  one-half 
years  of  age,  in  whom  the  disease  began  at  four  years  of  age,  still 
had  the  appearance  of  a  child  six  or  seven." 

Oilier  first  demonstrated  that  injury  to  epiphyseal  cartilages 
causes  retardation  of  long  growth.  Bidders  and  Vogt  saw  shorten- 
ing after  partial  destruction  of  epiphyseal  cartilages.  J.  Wolff 
showed  that  loss  of  growth  in  bones  might  occur  far  from  seats 
of  disease,  that  is,  in  the  feet  in  coxitis.  In  contrast  with  these 
changes  that  seem  not  unex])ected,  Diamantberger  and  others 
have  noted  an  enlargement  of  the  great  toes,  which  indicates  a 
nutritional  change  of  a  less  simple  character. 

I  recently  had  a  case  under  observation  in  which  a  youth  aged 
twenty-four  years,  with  a  history  of  arthritis  without  heart  lesion 
from  the  age  of  eleven,   liad  slight  general  retardation  as  shown 
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by  puerile  figure  and  expression  with  defective  development  of 
the  long  bones  and  relative  or  absolute  shortening  of  the  bones 
of  the  extremities.  I  anticipated  an  opportunity  for  thorough 
Rontgenologic  and  other  study  of  the  bones  and  joints,  but  a 
terminal  nei)hritis  hastened  the  fatal  end  and  an  autopsy  could 
not  be  obtained.  It  seems  to  me,  however,  that  a  report  of  the 
case  may  serve  to  direct  attention  to  more  thorough  examinations 
in  other  cases,  and  that  ultimately  the  processes  involved  may 
be  explained. 

Abstract  of  History.  C.  C;  single;  aged  twenty-four  years; 
white;  newsboy;  admitted  December  13,  1911,  to  Medical  Clinic 
of  Washington  University  Hospital;  died  January  7,  1912.  No 
autopsy. 

Abstract  from  St.  Louis  Children's  Hospital  records:  First 
admission,  September  22,  1900.  "Two  years  ago  patient  had  grip, 
which  resulted  in  rheumatism."  Physical  examination  shows 
greatly  enlarged  and  painful  joints,  especially  the  small  joints. 
Diagnosis:    Arthritis  deformans,  chronic. 

Second  admission,  October  1,  1901.  Aged  thirteen  years. 
Diagnosis:  Arthritis  deformans.  April  20,  1902,  discharged; 
improved. 

Present  complaint  "rheumatism." 

Family  History:  ^Mother  is  living  and  well;  aged  forty  years. 
Father  died  of  rheumatism  at  thirty-one.  Had  three  brothers  and 
one  sister,  all  in  good  health.  One  brother  had  an  attack  of  rheu- 
matism six  years  ago,  but  recovered  completely. 

Personal  History:  Never  was  sick  luitil  he  was  eleven  years 
old.  "Rheumatism  in  ankles  from  wet  feet  and  exposure"  was 
first  trouble.  Had  diphtheria,  measles,  and  scarlet  fever  at  (Chil- 
dren's Hospital  when  about  fourteen  years  old.  Had  mumps 
and  whooping  cough  at  about  the  same  time.  Had  measles  last 
and  seemed  to  be  in  much  better  health  afterward  than  he  had 
been  before.  "Rheumatism"  has  been  constant,  but  was  less 
severe  after  measles.  Was  out  of  Children's  Hospital  for  a  year  and 
a  half,  then  went  to  St.  Luke's  Hospital;  was  there  nine  months, 
and  was  much  improved.  Could  get  along  very  well  with  a  cane 
when  he  left.  Was  not  troubled  much  about  walking  for  one 
year,  then  ankle  was  sprained  and  use  of  crutches  begun.  Has 
not  been  able  to  discard  them  since.  Had  gonorrhea  four 
years  ago;  recovered  in  six  weeks.  Joints  not  affected  at  that 
time.  He  had  occasional  headache;  nose  has  been  partially 
obstructed  since  childhood.  No  pneumonia  or  bronchitis;  no 
dyspnea;  no  pains  in  chest.  No  precordial  pains  or  palpitation. 
Heart  has  never  been  said  to  be  affected.  Has  had  "indigestion" 
since  two  months  ago.  Patient  thinks  trouble  is  due  to  bad  teeth; 
is  sure  it  did  not  come  from  food.  If  too  much  liquid  is  taken 
vomiting  occurs  immediately  after  eating.     Sometimes  vomiting 
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does  not  oi'fiir  tor  an  Ikhip,  and  xtnirtinics  in  the  inorninu  i)r('\ions 
SM|)1HT  is  vomited.  \ Oinitns  always  consists  only  of  food  taken  at 
prcxions  incal;  often  is  hile-staincd,  l)nt  nexcr  lias  been  stainc<l  with 
blood.  If  vomitinj?  occurs  several  lionrs  after  eating  the  voniitus 
is  scanty,  a  sextTc  heachiche  is  always  associated  with  Aoinitinj;. 
Headache  stops  in  an  honr  after  Mtniitin<,'.  lias  no  i)ain  in  Ntoinaeli. 
Passes  nrine  four  to  six  times  each  niuht  and  once  or  twice  dnrinj; 
the  da\ .  No  jiain  on  urination.  Large  amount  of  iirine  of  high 
color  voided  at  night,  but  no  great  amount  at  one  time.  I'rination 
is  urgent  and  involuntary  if  closet  is  not  reached  at  once.  INIuscles 
are  very  weak.     Mental  and  nervous  condition  fairly  good. 

r.ses  small  amount  of  cotiee  and  tea,  also  small  amount  of  beer 
and  whisky;  two  or  three  drinks  each  week.  Sleeps  well,  eats 
well.    lias  worked  as  newsboy  on  the  street  for  several  years. 

Present  disease,  patient  says,  began  in  ankles  after  exi)osure  and 
wet  feet  al)out  thirteen  years  ago,  when  aged  elexen  years.  Ankles 
were  .swollen  and  stiff  for  a  week  or  two,  then  swelling  moved  up 
the  muscles  of  both  legs  to  the  knees,  which  became  swollen,  hot, 
and  red.  Swelling  spread  upward  until  shoulders  and  arms  were 
involved.  Nearly  all  of  the  joints  are  stifi"  and  the  muscles  are  very 
small  and  weak.  There  is  no  continuous  pain,  Init  })ains  shoot 
from  one  joint  to  another.  No  pain  in  muscles.  Throat  and  neck 
swollen  for  a})out  two  months.    Never  has  been  painful. 

Present  condition.  December  13,  1911.  Patient  is  a  sparely 
nourished  young  adult.  Gums  and  mucous  membranes  pale.  Pupils 
equal;  react  to  light  and  accommodation.  Ears  and  nose  free  of 
discharge.  ]Marked  swelling  of  tissue  about  neck  and  side  of 
jaws,  the  normal  lines  being  partially  obliterated.  No  tenderness, 
nor  can  any  glandular  structures  be  palpated.    No  fluctuation. 

Tongue  coated,  breath  foul.  Teeth  in  i)()or  condition — pyorrhea 
alveolaris;  no  general  glandular  enlargement;  nasal  obstruction. 

Thorax  long,  costal  angle  narrow,  expansion  slight;  better  over 
right  front.  Percussion  note  clear  in  front  and  in  axilhe,  ausculta- 
tion negative.  Heart:  maximum  impulse  in  fourth  intcrs])ace, 
just  inside  the  nipple  line,  7.5  cm.  from  midsternal  line.  Heart 
action  regular;  sounds  clear  all  over;  slight  accentuation  of  .second 
pulmonic.    Radial  pulse  regular,  84  to  minute. 

Abdomen  natural  looking;  moves  well;  no  masses  or  tenderness. 
Liver  dulness  begins  al)Ove  at  bottom  of  fifth  rib  and  ends  one 
finger-breath  below  costal  margin.  Edge  just  i)alpable.  Genitalia 
normal.    Spleen  not  j)alpable. 

Extremities.    ]\Lirked  atro{)hy  in  ujjpcr  and  lower  extremities. 

I    There  is  fixation  of  right  elbow  and  right  wrist;  marked  thickening 

of  middle  phlangeal  joints  of  both  hands.     On  left,  there  is  good 

motion  in  left  elbow  joint.     There  is  ankylosis  of  both  hi])  joints 

and  partial  ankylosis  of  both  knee  and  ankle  joints. 
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Blood,  December  14,  1911:  lied  corijuscles,  5,200,000;  leuko- 
cytes, 11,000;  hemoglobin,  70;  color  index,  0.7. 

Urine  examination,  December  12,  1911.  Specific  gravity,  1009; 
acid;  cloudy;  albumin,  large  amount;  1  per  cent,  by  P^sbach; 
sediment  contains  many  hyaline,  waxy,  and  cellular  casts. 


Fig.  1. — Photograph  of  patient  showing  his  youthful  appearance,  the  atrophy  of  the 
extremities,  and  the  extent  of  the  arthritis. 


Note  by  Dr.  Dock,  December  15,  1911.  Patient  has  an 
unusually  youthful  appearance;  the  arms  and  legs  are  poorly 
developed,  the  arms  are  very  short  (see  measurements).  The 
frame  is  juvenile,  but  the  body  hair  and  external  genitals  are 
well  developed. 

The  appearance  of  the  patient  is  best  appreciated  from  the 
photograph,  but  a  few  of  the  measurements  are  given  (a),  with 
the  measurements  of  a  normal  individual  of  about  the  same  height 
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(6)  and  those  from  imotluT  case  (c)  of  clironic  arhtritis,  IxTiiimin^r 
at  nine  years  of  aj;e  witli  more  marked  fixation  than  the  patient, 
I)iit  without  special  deveh)pmental  defect. 


I'lG.  2. — Koulgenograph  showing  Ihc  changes  in  the  bones  and  joints. 


A.  B.  C. 

cm.  cm.  cm. 

VerU'x  to  perineum 84.0  98  75.0 

Vertex  to  navel 64.0  ..  58.0 

Clavicles 12.0  ..  12.5 

Shoulder  to  elbow 27.0  31  30.0 

Klbow  to  wrist 18.0  25  18.0 

Wrist  to  end  of  middle  firiKor 10.25  18  18.0 

Crest  of  ilium  to  trochanter                                                       15.0  15  13.0 

Trochanter  to  knee                                                                      36.5  40  35.0 

Knee  to  external  malleolus                                                        35.5  41  34.0 

External  malleolus  to  sole 6.5               7  4.0 

Length  of  foot 19.0  27  21.6 

The  excretion  of  urine  l)ecame  smaller,  the  stomach  became  so 

intolerant  of  food  that  enemata  were  used,  and  they,  too,  soon 
became  imi)ossil)le  to  retain.  Later  the  patient  became  comatose, 
and  died  next  day,  January  G,  1912. 
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The  changes  in  the  bones  and  joints  can  be  reahzed  fairly  well 
from  one  of  the  many  rontgenographs  made  by  my  colleague,  Dr. 
K.  I).  Carman.  The  bones  show  rarefaction  as  is  common  in  cases 
of  chronic  arthritis.  Besides  the  erosion,  cupping,  and  exostosis 
of  the  articulating  ends,  there  is  the  not  uncommon  change  in  the 
shape  of  the  heads  of  the  bones,  so  that  the  heads  of  the  humerus 
and  femur,  and  the  condyles  of  the  femur  and  head  of  the  tibia 
seem  elongated.  The  shafts  of  the  long  l)ones  are  unusually  thin 
and  slender  and  the  metacarpal  bones  and  phalanges  have  cupping 
and  broadening  of  the  articular  surfaces  and  narrowing  of  the 
shafts,  somewhat  suggestive  of  achondroplasia.  It  seems  to  me 
impossible  to  exclude  the  latter  process,  but  I  present  the  case 
without  further  comment. 


THE   METABOLISM    AND    SUCCESSFUL    TREATMENT    OF 

CHRONIC  JOINT  DISEASE:  A  PRELIMINARY 

REPORT. 

By  Ralph  Pemberton,  M.S.,  M.D., 

PHYSICIAN    TO    THE    OUT-PATIENT    DEPARTMENT,    PRESBYTERIAN    HOSPITAL;    FELLOW    OF    COLLEGE 
OF    PHYSICIANS,    ETC.,   PHILADELPHIA. 

(From  the  Department  of  Clinical  Chemistry,  Presbyterian  Hospital,  Philadelphia.) 

It  is  a  familiar  clinical  fact  that  chronic  joint  troubles  form 
one  of  the  most  frequent  and  rebellious  of  diseases.  The  appli- 
cation of  laboratory  methods  to  the  diagnosis  of  the  several  varieties 
and  the  rational  treatment  dependent  upon  it  have  reduced  many 
of  these  to  categories  which  are  fairly  well  understood  and  yield 
good  results.  Thus  the  tuberculous,  Neisserian,  and  specific 
joints  tell  their  own  story,  but  after  eliminating  them  there  remains 
a  large  class  in  which  but  little  progress  has  been  made.  This  is 
the  class  grouped  by  various  writers  under  the  headings,  rheuma- 
toid arthritis,  chronic  articular  rheumatism,  arthritis  deformans, 
and  so  on,  conditions  having  in  common  an  obscure  or  doubtful 
etiology  and  a  prognosis  for  the  most  part  unfavorable. 

The  activities  of  certain  workers,  particularly  perhaps  Gold- 
thwaite  and  his  collaborators  in  this  field,  have  brought  some 
order  out  of  chaos,  but  it  should  be  noted  in  passing,  and  with  no 
credit  to  the  internists  and  laboratory  men,  that  it  remained  for 
orthopedists  to  suggest  the  simplest  classifications  and  to  practise 
the  most  rational  therapy.  It  is  due  chiefly  to  the  above  men,  for 
example,  that  we  recognize  in  these  obstinate  cases  the  importance 
of  a  focus  of  infection  in  a  tooth  or  tonsil,  and  that  regulation  of 
the  diet  along  broad  and  intelhgent  lines  is  of  the  utmost  value 
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ill  the  iiii<l(rii(iiirisli('<l  and  oxcrtcd.  Ami  aj^aiii,  we  arc  now  aware 
of  tlir  toxii-  j)ossil)ilities  iiR-idt-ntal  to  a  ptosi'd  colon  for  wliicli 
ahdoniiiial  sii{)j)orts  and  operation  have  given  mucli  relict'. 

Grouping  these  cases  as  a  whole,  however,  and  eliminating  tlicni 
in  turn  from  consideration,  there  remains  a  large  and  distressing 
numl>cr  ol"  cases  which  progress  from  had  to  worse  despite  surgery, 
good  hygiene,  overfeeding,  and  underfeeding. 

The  principles  of  treatment  as  outlined  above  are  now  generally 
oh.served  and  practised  by  careful  clinicians,  but  that  they  often 
fail  is  common  knowledge.  That  tlu'  intestinal  tract,  however,  is 
in  some  way  or  other  connected  with  most  of  these  last  toxic 
arthritides  is  becoming  more  and  more  the  belief  of  tho.se  who 
most  frequently  handle  such  conditions,  but  after  what  fashion  it 
operates  or  what  should  be  done  for  relief  is  not  so  clear. 

In  those  instances  where  support  for  intestinal  prolapse  is  not 
needed  or  fails,  or  where  operation  is  not  practicable  or  successful, 
there  is  often  recourse  to  a  consideration  of  diet,  and  it  is  partly 
with  this  phase  of  the  subject  that  we  wish  now  to  concern  ourselves. 

More  specific  and  detailed  knowledge  is  obviously  needed,  and 
for  lack  of  it,  dietary  control  of  these  rebellious  cases  is  practically 
renounced  as  impossible  and  not  attempted. 

The  necessity  of  treating  a  number  of  sufferers  from  the  con- 
ditions above  indicated  brought  home  to  the  author  the  desira- 
bility of  some  definite  observations  by  clinical  and  laboratory 
methods  from  which  an  etiology  and  treatment  could  be  deduce<l. 

It  is  advised  by  many,  for  example,  that  in  the  dietary  super- 
vision incidental  to  good  hygiene  consideration  should  be  had  as  to 
constipation,  flatulence,  the  caloric  need  of  the  thin  individual  and 
the  caloric  surfeit  of  the  fat  individual,  and  that  only  the  digestible 
foods  should  be  eaten,  that  abundance  of  water  should  be  ingested, 
and  the  like.  At  last  analysis,  however,  these  instructions  are  too 
generic,  and  in  application  generally  fail  of  their  purpose.  Spe- 
cifically stated,  to  feed  these  individuals  with  due  regard  to  their 
nutritive  needs  and  at  the  same  time  to  avoid  the  elexnent  or 
elements  which  cause  the  joint  disturbances,  is  the  problem  which 
presents. 

Having  found  such  a  dietary  regimen  there  would  be  offered 
thereby  an  opportunity  for  study  of  the  processes  active  for  good 
and  evil  which  might  yield  facts  of  the  utmost  value.  Why  such 
a  study  has  not  been  attempted  })efore  is  not  clear  to  the  writer, 
since  opportunity  has  at  times  presented  in  those  cases  whicli  have 
yielded  to  the  correction  of  intestinal  ptoses. 

Reference  to  the  literature,  however,  indicates  that  while  the 
contributions  to  chronic  joint  diseases  have  been  legion,  they  have 
rarely  been  specifically  along  the  lines  indicated,  and  have  rarely 
been  accompanied  by  careful  laboratory  studies. 

It  has  seemed  evident  for  some  time  past  to  the  writer  that  in 
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these  joint  conditions  ol'  intestinul  orifi;in  several  causative  jjossi- 
bilities  presented.  (1)  There  is  to  ))e  considered  the  activity  of  the 
intestinal  flora  2^''''  •''■^')  generally  accei)ted  for  the  most  part  as 
putrefactive,  whose  growth  and  by-products  might  cause  absorbable 
toxic  matter.  (2)  There  is  their  action  upon  the  ingested  food  to 
be  considered,  by  virtue  of  which  there  may  occur  substances 
whose  absorption  might  be  causative  of  trouble.  (3)  There  is  the 
possibility  of  some  defect  in  that  disintegration  and  synthesis  whicli 
gives  rise  to  the  "bau-steine,"  as  a  feature  of  pure  physiological 
or  pathological  metabolism.  How  best  to  control  the  conditions 
of  experiment  to  obtain  a  clue  as  to  which  possibility,  if  any,  is 
operative,  must  be  determined. 

The  writer  has  observed  in  a  niunber  of  instances  the  remarkably 
beneficial  effect  of  purgation  and  starvation  upon  the  symptoms 
of  certain  joint  cases,  and  the  question  is  raised  as  to  whether  this 
be  due  to  the  absence  of  food  decomposition  and  synthesis,  to  a 
diminution  of  intestinal  bacterial  activity,  or  to  both.  That  the 
amount  of  food  per  se  is  an  important  factor  apart  from  its  relation 
to  bacterial  activity  is  indicated  somewhat  by  the  well-known 
favorable  action  of  arsenic  in  these  states,  one  action  of  which  is 
probably  to  hasten  the  general  metabolic  processes.  Another 
agent  capable  of  this  same  action,  though  to  a  greater  degree,  is 
thyroid  extract,  whose  gradual  effect  on  nitrogenous  exchange  and 
the  persistence  of  this  after  administration  of  the  drug  has  ceased, 
are  testified  to  by  many  observers.^ 

It  is  plain,  therefore,  that  a  great  reduction  of  the  food  intake, 
active  purgation,  or  the  administration  of  agents  which  hasten 
the  general  body  metabolism  act  beneficially  on  the  symptoms 
of  these  conditions.  The  last  mentioned  agents,  furthermore,  are 
often  beneficial  even  in  conjunction  with  little  or  no  reduction  of 
the  ingested  food  and  may  even  stimulate  the  appetite  to  a  greater 
consumption.  If  we  apply  the  reasoning  here  suggested  it  would 
seem  likely  that  there  is  a  point  at  which  one  or  all  of  the  elements 
of  food  .can  be  assimilated  with  satisfaction  to  the  body  needs  and 
without  detriment  to  any  particular  structure. 

The  lesson  to  be  learned  is  in  some  respects  like  that  taught  by 
gout  and  diabetes,  though  the  particular  elements  harmful  in  joint 
disease  must  yet  be  determined.  An  eftort  was  made  along  these 
lines,  beginning  with  the  simplest  of  foods  in  order  that  the  effect  of 
their  several  component  elements  might  more  clearly  be  observed. 
Milk  suggested  itself  at  once,  of  course,  as  a  basis  for  experimenta- 
tion and  our  intention  at  first  was  to  use  whole  milk.  Experience 
with  one  case,  however,  in  which  "buttermilk"  was  successfully 
administered,  seemed  to  urge  further  trial  of  it,  and  more  systematic 
study  of  the  results  obtained.    The  question  of  the  value,  if  any, 

•  Von  Noorden,  Metiiholism  and  Practice  of  Medicine,  iii,  991. 
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til"  iiitrotliiciii^  rcrmciitatixc  orjiaiiisms  into  the  iiil(Niiii;il  trad  l»v 
this  iMcaiis  is  still  .siih  jiidicc,  tli<nij:;li  the  ohscrx  ati(tiis  of  llcrtrr 
and  others  ha\e  indicated  the  <;reat  importance  of  more  work 
along  tliis  line. 

There  can  be  very  little  doubt,  however,  of  the  importance  of 
learning  the  ett'ects  in  these  cases  of  reducing  to  a  inininnnn  the 
activity  of  the  usual  intestinal  bacteria,  and  the  simplest  method 
of  achieving  this,  in  some  part  at  least,  has  been  shown  to  be  by 
frequent  movement  of  the  bowels  and  by  colonic  lavage. 

"Intestinal  antisepsis"  comes  in  here  for  very  little  consideration 
because  of  the  discredit  into  which  it  has  been  brought  by  most 
observers  and  because  drugs  in  any  event  introduce  complicating 
factors.  Whether,  in  this  connection,  by  feeding  fermentative 
organisms  in  large  quantities  in  the  form  of  buttermilk  there  can 
be  produced  an  actual  replacement  of  the  customary  intestinal 
flora  is  a  problem  whose  terms  and  possibilities  are  not  yet  clear. 
It  is  worthy  of  study,  however,  and  offers  at  least  an  hypothesis 
for  development. 

We  desire  here  to  report,  therefore,  (1)  the  results  of  treatment 
by  these  means  in  a  series  of  chronic  joint  cases,  and  (2)  the  results 
of  metabolic  study  of  some  of  these  individuals  at  certain  periods 
of  their  progress.  This  report  is  to  be  interpreted,  however,  as 
purely  preliminary  and  subject  to  the  results  of  further  study  along 
the  same  lines.  This  is  now  in  process,  and  only  because  of  certain 
extraneous  factors  is  it  deemed  advisable  to  report  the  results  to 
date. 

Case  I. — Mrs.  M.,  aged  sixty  years,  in  comfortable  circum- 
stances and  the  mother  of  three  healthy  grown  children,  had  been 
accustomed  to  robust  health  and  rather  unusual  physical  activity. 
She  was  first  seen  January  19,  1911,  complaining  of  "rheumatism" 
or  "gout"  in  her  fingers  and  knee. 

Physical  examination  revealed  swelling  and  pain  of  all  but  the 
terminal  finger  joints  of  both  hands,  which  had  been  growing 
progressively  worse  since  the  previous  August.  The  second  pha- 
langeal joints  had  suffered  the  most,  compelling  her  to  remove 
her  rings,  though  the  dorsum  of  the  hands  was  also  puffy.  Active 
and  passive  motion  of  these  joints  caused  pain,  and  some  of  them 
had  limitation  of  motion.  The  left  knee  was  also  tender  on  certain 
forcible  palpation  and  gave  considerable  pain  on  walking,  causing 
a  limp  and  curtailing  activity.  The  patient  felt  somewhat  depressed 
but  had  no  other  subjective  symptoms.  She  was  rather  heavily 
built,  had  a  chronically  slightly  coated  tongue  (a  feature  common 
to  at  least  two  of  her  children),  and  a  well  audible  mitral  systolic 
murmur,  together  with  a  slight  systolic  murmur  at  the  aortic 
cartilage.  There  was  no  noteworthy  enlargement  of  the  heart, 
and  there  had  never  been  loss  of  compensation.  The  abdomen  was 
rather  large,  flabby,  and  fat,  with  thin  muscular  walls,  and  in  the 
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erect  posture  was  soiiiew  hat  pendulous.  'IMie  |)atieul  objected  to 
luiAinj:;aM  .r-ray  picture  taken  to  aseertjiin  the  exact  position  of  the 
stomach  and  large  bowel,  but  the  evidence  was  all  in  favor  of 
some  ptosis  of  both  organs. 

Her  bowels  had  always  been  freely  open  at  least  twice  daily,  and 
often  moved  three  times.  Her  bhxxl  pressure  was  175  systolic  and 
75  diastolic,  by  auscultation.  The  l)lood  and  urine  were  negative, 
and  a  careful  examination  of  the  ears,  nose,  and  throat  by  Dr. 
(reorge  Stout  revealed  no  focus  of  infection.  The  accompanying 
picture  (Fig.  1)  shows  the  bony  changes  in  the  finger  joints,  char- 
acteristic of  well-marked  atrophic  and  hypertrophic  arthritis.  The 
patient  had  always  harl  a  good  appetite  and  had  eaten  generously 
of  everything,  though  not  to  excess,  and  was  not  in  the  habit  of 
using  alcohol  in  any  form. 

On  January  27  she  was  instructed  to  eat  meat  but  once  a  day, 
to  stop  her  tea  and  coffee,  to  drink  four  glasses  of  water  in  addition 
to  the  fluid  at  meals,  and  was  given  dailj'  four  glasses  of  buttermilk 
prepared  by  artificial  lactic  acid  fermentation.-  Her  usual  diet 
was  reduced  over  a  period  of  about  a  week  until  the  daily  regimen 
was  about  as  follows: 

One  glass  of  water  on  rising.  Breakfast,  consisting  of  a  small 
amount  of  cereal,  with  cream  and  sugar,  and  one  or  two  slices  of 
well-done  toast,  with  butter,  hot  drink  (imitation  cereal  coffee, 
any  of  several  varieties  on  the  market)  with  cream  and  sugar  if 
desired. 

Between  breakfast  and  lunch:  Two  glasses  of  "buttermilk" 
and  one  glass  of  water. 

Lunch:  Clear  soup  (or  lettuce  or  spinach),  one  roast  potato, 
toast  (two  slices),  imitation  coffee. 

Between  lunch  and  dinner:  One  glass  of  "buttermilk"  and  one 
glass  of  water. 

Dinner:  Clear  soup  (or  twice  a  week  a  small  amount  of  roast 
chicken,  or  twice  a  week  1  egg),  toast  or  lettuce,  imitation  coffee, 
apple  sauce. 

Between  dinner  and  bedtime:  One  glass  of  "buttermilk"  and 
one  glass  of  water. 

Every  afternoon  about  5  p.m.  the  patient  was  given  a  simple 
enema  and  then  high  colonic  lavage,  with  about  1|  cjuarts  of 
normal  salt  solution,  the  washings  being  repeated  until  they  came 

2  The  milk  used  was  that  marketed  by  the  Supplee  milk  establishment  under  the  trade  name 
"Ferniillac."  Its  approximate  composition  is  given  by  the  manufacturer  as  3.C  per  cent,  fat, 
5  per  cent,  sugar,  3.2.  per  cent,  proteid,  0.8  per  cent.  lactic  acid.  It  is  a  fairly  constant  product, 
free  from  lumps,  and  for  the  most  part  of  uniform  consistency,  though  at  times,  probably  from 
unduly  prolonged  fermentation,  it  is  somewhat  "coppery"  and  disagreeably  acid.  Patients 
were  told  to  avoid  it  under  these  circumstances.  They  all  professed  to  like  milk  prepared  this 
way  and  seemed  not  to  tire  of  it.  There  are  several  etiually  desirable  artificially  soured 
milk  products  on  the  Phihidclphia  market.  They  differ  from  buttermilk  in  that  the  fat 
is  not  removed. 


Fig.  ]. — ^-ray  of  harnls  of  Case  I,  showing  degrtf  of  joiui  iuvolvcmunt 
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away  fairly  clear.  Her  bowels  moved  naturally  in  the  morning. 
Later  she  preferred  the  injection  in  the  morning  about  10  o'clock, 
and  was  then  given  a  glycerin  suppository  at  bedtime,  always  with 
result.  The  injections  were  given  daily  from  January  30  to  April 
24,  on  alternate  days  from  April  24  to  May  0,  thence  every  third 
day  for  two  weeks,  and  then  discontinued.  Great  care  was  exer- 
cised, of  course,  to  avoid  the  slightest  pain  or  local  irritation  in 
their  administration. 

The  progress  of  her  case  is  interesting  and  as  follows,  from 
notes  taken  at  the  time : 

-January  26.    Treatment  started.    Weight,  167|  pounds. 

February  2.  Feels  distinctly  brighter  and  fingers  are  smaller. 

February  8.    Much  better. 

February  10.    Weight,  163|  pounds.    Pain  in  knee  less. 

February  14.  Weight,  163|  pounds.  Fingers  are  less  swollen 
than  at  any  time  yet.  A  ring  which  could  previously  be  removed 
with  great  difficulty  or  not  at  all  now  comes  ofl"  with  relative  ease. 

February  25.    Weight,  164|  pounds.    Condition  good. 

March  16,  Weight,  162^.  Blood  pressure:  156  systolic,  75 
diastolic,  ausculatory.  Before  instituting  treatment  it  was  175 
systolic,  and  75  diastolic. 

April  29.  Weight,  162.  Blood  pressure:  158  systolic,  85  diastolic. 
Practically  free  from  subjective  and  objective  symptoms. 

Further  notes  on  this  point  are  unnecessary  as  her  condition  was 
excellent  and  remained  so  all  summer,  despite  the  fact  that  for 
two  months  she  lived  at  hotels  and  allowed  herself  much  liberty 
in  her  diet.  For  one  month  she  stopped  the  buttermilk  entirely, 
retaining,  however,  her  increased  fluid  intake  and  eating  with 
moderation  of  meats  and  starches.  About  four  months  later,  how- 
ever, she  appeared  again  for  treatment. 

As  the  result  of  the  excitement  of  Christmas  and  the  ^•isits  of 
some  friends,  as  well,  perhaps,  because  of  deliberate  intent,  she 
began  to  eat  more  freely  of  puddings,  rice  pudding  especially,  and 
the  so-called  "simple  desserts."  On  January  28  she  weighed  157 
pounds  3  ounces,  and  presented  distinct  pain  and  swelling  in  the 
ring  finger  of  the  left  hand.  She  had  of  her  own  accord  renewed 
the  "buttermilk"  in  October,  and  was  taking  in  January  four 
glasses  daily.  She  was  then  advised  to  stop  all  meat  and  starches 
except  zweibach,  to  increase  the  milk  l)y  two  glasses  daily,  and  to 
rest  more.  She  developed  three  days  later  bronchitis,  with  slight 
fever,  cough,  and  coryza,  but  at  the  same  time  her  fingers  improved. 

On  February  15  she  was  given  a  squab  for  lunch,  and  from  then 
on  her  diet  w'as  increased  until  at  the  end  of  March  it  averaged 
as  follows: 

Breakfast:  Cereal  with  cream  and  sugar,  toast,  imitation 
coft'ee,  with  cream  and  sugar. 

Lunch:   Spinach,  toast,  "coffee." 
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Dinner:     Roast  chickiMi.   roast   potato,   toast,   "demi-tasse"   of 

coriee. 

Ill  addition  to  the  above  she  had  her  usual  amount  of  "butter- 
milk." four  glasses  daily,  as  above  described. 

The  patient  was  perfectly  content  with  this  diet.  By  this  time 
she  felt  well  and  was  free  from  all  joint  manifestations.  A  short 
but  sharp  diarrhea  during  the  attack  of  bronchitis  had  pulled 
down  her  weight,  which  recovered  somewhat,  and  stood  on  March 
25  at  15H  pounds.  By  April  18,  however,  she  expressed  herself 
as  having  never  felt  better,  weighed  154j  pounds,  and  was  taking 
a  practically  unrestricted  diet  of  everything  that  came  to  table, 
with  the  exception  of  ()i)\i()usly  indigestible  articles  like  corn  and 
griddle  cakes;  the  "buttermilk"  had  been  reduced  to  four  glasses 
daily.  This  served  to  lessen  her  appetite  at  tal)Ie  and  reduced 
consequently  the  amount  which  she  would  otherwise  have  eaten. 
Though  previously  a  large  eater  of  meat  she  was  now  satisfied 
with  smaller  amounts.  It  is  interesting  to  note  that  at  the  time 
of  her  relapse  she  had  increased  her  usual  dietary  by  starches 
and  sugars  only,  and  had  taken  no  more  animal  proteid  of  any 
kind.  Upon  reducing  these  again  and  with  her  return  to  health 
her  tongue  changed  its  charter  from  being  quite  heavily  furred  and 
white  to  a  nearly  clear  red.  This  excited  her  comment  and  was 
unique  with  her  except  for  the  periods  of  convalescence  above 
mentioned. 

Experience  with  this  case  determined  the  writer  to  pursue  the 
subject  in  other  individuals,  more  carefully  and  with  laboratory 
methods. 

The  following  represents  the  first  attempt  to  that  end. 

C.\SE  11.^ — John  H,.  aged  fifty-six  years,  a  carpenter  by  trade, 
had  suffered  for  five  years  past  with  increasing  in\ol\ement  of 
most  of  the  fingers  of  both  hands,  both  knees,  especially  the  right, 
and  the  left  foot.  He  also  complained  of  stiffness  and  pain  in  his 
shoulders.  His  previous  medical  history  was  negative  except  for 
an  attack  of  what  resembled  malaria  and  for  the  loss  of  one  eye 
by  accident  eighteen  years  before.  He  had  always  been  a  great 
suflerer  from  constipation,  and  on  occasion  his  bowels  would  not 
move  for  eight  days.  He  denied  alcoholic  and  venereal  history, 
and  was  the  father  of  several  healthy  children. 

Examinations  showed  a  spare  man  of  middle  height.  Thorax 
and  abdomen  essentially  negative,  except  for  a  paljiabje  right 
kidney.  Both  hands  showed  extensive  involvement,  with  marked 
deformity  of  the  two  middle  fingers  of  the  left  hand.  These  were 
subluxated  at  the  first  phalangeal  joint  and  presented  distinct 
effusion. 

The  left  knee  was  .somewhat  swollen,  but  the  right  foot  was  the 
part  worst  affected.  It  was  swollen  on  the  dorsal  surface  and  pitted 
on  pressure.     There  w^s  no  deformity  of  th?  toes,  but  pressure 
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below  and  anterior  to  the  external  malleolus,  in  fact  most  anywhere, 
gave  much  pain. 

His  weight  was  115  pounds;  hlood  jjressure,  105  systolic  and  52 
diastolic.  His  blood  count  averaged:  Red  blood  corpuscles, 
;},i;^(),0()0;  leukocytes,  13,500  to  7000;  hemoglobin,  70  per  cent. 
An  .f-ray  taken  by  means  of  bismuth  showed  that  the  stomach 
and  colon  were  in  the  normal  position  and  gave  no  clue  as  to  the 
cause  of  his  constipation. 

This  was  deemed  a  good  case  in  which  not  only  to  try  the  thera- 
])euti('  effect  of  the  diet  descril)ed  above,  but  also  to  attempt 
metabolic  study,  etc.,  of  his  condition  before  and  after  improvement, 
should  this  occur.  To  this  end  he  was  placed  upon  the  following 
average  diet: 

December  27,  1911.  Breakfast:  Bread,  60  grams;  two  eggs,  89 
grams;  butter,  23  grams;  milk,  256  c.c. ;  water,  two  glasses. 

Dinner:  Bread,  60  grams;  rice,  41  grams;  apple  sauce,  127 
grams;  butter,  18  grams;  milk,  256  c.c;  water,  1  glass. 

Supper:  Bread,  55  grams;  two  eggs,  90  grams;  butter,  17.5 
grams;  milk,  256  c.c. 

This  diet  varied  slightly  on  different  days  according  to  the  size 
and  weight  of  the  eggs,  etc.,  but  the  amounts  taken  on  the  various 
days  are  omitted  to  save  space.  The  sum  total  of  ingested  food 
appears  in  the  accompanying  tables. 

^letabolic  observations  were  conducted  for  four  days  on  the 
following:  Nitrogen  of  the  urine,  ammonia  of  the  urine,  creatinin 
of  the  urine,  nitrogen  of  the  feces,  total  sulphates  of  the  urine, 
preformed  sulphates  of  the  urine,  ethereal  sulphates  of  the  urine, 
total  number  of  bacteria  in  the  feces. 

The  methods  employed  were  as  follows:  Nitrogen,  Kjeldahl 
method;  ammonia,  Folin's  method;  creatinin,  Folin's  method. 

The  sulphates  were  precipitated  with  BaCb  and  calculated  as 

The  determination  of  the  fecal  bacteria  was  by  counting,  and 
will  be  tliscussed  and  described  under  Case  HI.  The  results  of 
the  latter  in  this  case  were  unsatisfactory. 

The  figures  obtained  from  the  analvsis  in  Case  H  were  as  follows: 


Nitrogen  of  urine  . 
Ammonia  of  urine 
Creatinin  of  urine 
Ethereal  sulphates 
Preformed  sulphates 
Total  sulphates 


December  28 

14.3042  grams 

.3745  grams 

1 .  1984  grams 


December  29 
11.2         grams 

.  1632  grams 
1.009    grams 

.1419  grams 


December  30 

8.624    grams 

.  1904  grams 

1 .  0657  grams 
.  1579  grams 

2. 1249  grams 

2 .  2828  grams 


December  31 

8.1984  grams 

.3917  grams 

.8872  grams 

.3694  grams 


Total  nitrogen  of  the  urine 
Total  nitrogen  of  the  feces 


42.4166  grams 
2 .  6289  grams 


Total  nitrogen  egested 45.0455  grams 
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Total  IimmI  iiij^otcd:  Hrcid,  7"»l'i  ur;iins;  cfj^s,  72(i..")  ^r;iiii>; 
hiittrr,  L'll>..")  grains;  milk,  L'Siil  c.c.;  rice,  J  51!  },fraiiis;  a|)|)lc  sauce, 
.").")•,)  j,'rains. 

Total  nitro^ieii  ingested,  42.5095  j^rams.  XegatU'e  nitrogen 
halance,  ■J.47<)()  grams.  Comment  on  these  figures  will  he  made 
later. 

'I'liis  i)atient  on  .lainiary  2,  1!)12,  was  j)ut  upon  a  diet  ol'  "hutter- 
milk,  "  eight  glasses  in  twenty-tour  hours,  together  with  one  egg 
at  breakfast,  one  green  vi'getal)le  at  lunch,  apple  sauce  at  sui)|)er 
time.  Later  he  was  given  one  howl  of  hot  strained  clear  soup  at 
lunch,  as  he  suffered  nuich  from  the  cold  weather  and  cold  dietary. 
Because  of  his  undernutrition  it  was  thought  well  to  push  his  diet 
as  much  as  possible,  and  he  was  given  on  January  IS,  a  total  of 
ten  glasses  of  "buttermilk."  An  effort  was  made  to  keep  him  out 
of  doors  in  a  chair,  bnt  he  com])lained  so  from  cold  that  this  was 
discontinued.  lie  was  also  gi\en  daily  in  the  morning  a  simple 
enema,  followed  by  high  colonic  lavage,  with  al)Out  two  quarts  of 
warm  normal  salt  solution.  In  the  early  evening  he  was  given  a 
glycerin  suppository,  which  was,  however,  invariably  ineffectual. 
The  enema  usually  gave  some  result,  generally  slight,  and  his 
Ijowels  could  not  be  said  to  move  with  much  satisfaction. 

The  following  notes  shf)W  such  progress  as  he  made: 

January  9.  The  swollen  finger-joint  (with  effusion)  shows  slight 
improvement;  foot  no  worse.  Patient  discouraged.  Has  been  on 
diet  about  a  week. 

January  11.  Slightly  better.  Finger-joint  is  smaller,  with  less 
effusion. 

January  15.  Distinctly  better  today  for  the  first  time.  Swelling 
in  foot  is  less.    Complains  of  some  pain  in  leg  muscles. 

January  16.     Improves. 

Jaimary  18.  Still  l)etter.  Right  knee  slightly  swollen,  probably 
from  increased  activity.  Swelling  of  right  leg  below  the  knee 
has  now  practically  all  gone;  took  ten  glasses  of  "buttermilk" 
in  all  today. 

January  19.  Both  foot  and  knee  better.  Weight,  1122  i)ounds. 
Swelling  of  foot  i)ractically  gone. 

January  28.  Slight  swelling  of  foot  today.  Nails  very  blue 
after  being  out  in  the  cold  air.  Two  more  glasses  of  "buttermilk" 
to  be  given  daily. 

January  oO.  Foot  still  swollen  in  afternoon  and  somewhat  so 
at  other  times  of  day,  but  much  less  painful — in  fact,  almost  free 
from  pain. 

From  this  date  on  there  was  very  little  appreciable  change  in 
the  man's  condition.  The  swelling  of  his  finger  had  subsided  not 
to  return,  his  general  health  was  better,  the  pain  in  his  foot  was  so 
diminished  that  he  could  at  times  walk  with  relative  ease,  but  the 
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edenui  oF  this  one  lot)t  jxTsistcd,  iiiid  lie  coiiiijlaincd  ol'  ])ain  in 
his  shoulders,  whi(;h  kept  him  awake  at  iiiglit. 

It  ]iad  been  the  hope  of  the  writer  tliat  at  ahoiit  this  chite  or 
later  another  period  of  metabolic  study  could  be  undertaken,  with 
the  idea  of  com})aring  the  various  findings  during  improvement 
with  those  of  the  first  period.  The  patient's  condition,  however, 
did  not  warrant  the  attempt,  as  he  had  not  sufficiently  improved. 
After  a  few  weeks  spent  in  the  hospital  he  became  restless,  and 
was  discharged  at  his  own  request. 

In  retrospect  several  errors  can  be  detected  in  the  attempt 
made  with  this  case.  The  patient's  general  health  had  been  so 
undermined,  his  constipation  was  of  such  an  obstinate  and  long- 
standing nature,  and  he  had  such  a  marked  anemia  that  a  mistake 
was  made  in  putting  to  the  test  with  him  any  therapy  without  first 
relieving  or  modifying  these  conditions. 

It  was  not  desirable  to  cloud  the  issue  by  the  simultaneous 
exhibition  of  iron,  aresnic,  etc.,  especially  since  metabolic  obser- 
vations were  contemplated;  but  his  anemia  should  have  been 
actively  treated,  his  constipation  combated,  and  his  weight  in- 
creased if  possible  before  the  therapeutic  test  of  his  joint  condition 
by  means  of  dietary  measures. 

It  is  but  just  to  say,  furthermore,  that  this  patient  had  been 
through  half  a  dozen  "cures"  in  this  country  and  had  tried  many 
other  treatments  without  avail.  By  the  time  that  the  arrest  in 
his  improvement  became  clearly  evident,  he  grew  restless,  as 
mentioned,  and  desired  to  leave  the  hospital. 

Furthermore,  he  required  a  degree  of  personal  care  in  the  way 
of  massage  and  alcohol  rubs  to  induce  sleep,  etc.,  which  could 
hardly  be  administered  with  success  in  the  public  wards  of  a 
hospital,  but  he  was  of  the  opinion,  judging  by  his  own  subjective 
experiences,  that  dietary  regimen  offered  the  only  prospect  of 
relief. 

Case  III. — The  next  case  studied  was  of  greater  interest  possibly 
and  gave  much  more  encouraging  results.  The  patient  was  a 
woman,  aged  thirty-seven  years,  who  was  deliberately  chosen  by 
the  writer  and  asked  to  submit  herself  to  treatment  because  of 
two  facts:  (1)  She  presented  an  unusually  typical  case  of  atrophic 
artiiritis,  of  nine  years'  standing,  in  a  young  woman  without 
other  disturbances  of  health.  (2)  She  had  tried  nearly  every 
known  treatment  in  a  long  series  of  hospital  readmissions,  during 
which  she  had  been  under  the  observation  and  care  of  at  least 
nine  careful  clinicians.  It  was  felt  that  success  and  study  in 
her  case  would  be  especially  satisfactory  because  of  both  the 
well-marked  and  progressive  nature  of  her  condition  and  the  clear 
failure  of  other  means  of  treatment.  The  essentials  of  her  history, 
etc.,  were  as  follows: 

Mrs.  F.,  aged  thirty-seven  years,  white,  presented  a  negative 
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I'aiiiilx  history  ami  liatl  always  Ix'cii  Iicaltliy  until  the  onset  of  tli( 
present  tro\il)le.  Slie  had  one  healthy  child,  a^ed  twelve  years. 
In  Deeeniher,  llM)o,  she  was  operated  u\h)i\  at  the  CJernian  Hos- 
pital, Philadelphia,  for  appendicitis  by  Dr.  John  B.  Deaver,  and 
made  an  uneventfnl  recovery,  except  for  long-continned  drainage 
of  the  abtlomen.  Three  months  later,  after  returning  to  her  duties, 
she  noticed  an  ephemeral  and  sliifting  stifl'ness  of  various  joints 
accompanied  by  transient  swelling.  One  year  later  this  had 
resulted  in  a  chronic  swelling  and  disability  of  the  middle  finger  of 
her  left  hand.  From  this  time  she  progressed  steadily  from  bad 
to  worse.  Because  of  the  arthritis  she  was  admitted  three  times 
to  the  Hospital  of  the  University  of  Pennsylvania  for  periods  of 
six  mouths,  five  weeks,  and  four  months  respectively,  and  while 
there  had  her  tonsils  removed  and  a  rectocele  repaired.  She  was 
also  treated  for  a  temporary  cystitis  of  origin  subsequent  to  her 
joint  trouble.  She  was  also  admitted  three  times  to  St.  Timothy's 
Hospital,  lloxborough,  for  periods  of  three  days,  seven  weeks,  and 
two  weeks  respectively,  where  she  had  some  further  remaining 
tonsillar  tissue  removed.  Apart  from  this  she  had  been  under 
private  professional  care  on  many  occasions. 

Aspirin  usually  gave  her  relief  from  pain,  but  for  a  few  hours 
only,  and  the  one  other  measure  of  any  avail  was  thyroid  extract. 
This  was  administered  during  one  of  her  periods  at  the  University 
Hospital,  with  relief  for  some  months,  when  she  relapsed  worse 
than  ever.  A  second  administration  of  the  same  drug  at  St.  Tim- 
othy's Hospital  was  not  only  without  benefit  to  her  joints,  but 
seemed  to  make  them  worse,  and  resulted  in  tachycardia  and 
other  symptoms  of  hyperthyroidism. 

On  the  present  admission  she  presented  swelling,  subluxation, 
hyperextension,  atrophy,  pain,  limitation  of  flexion,  and  ulnar 
deviation  of  the  fingers  of  both  hands.  There  was  also  marked 
involvement  of  the  elbows  and  of  both  knees,  especially  the  right, 
which  was  sw^ollen  and  partially  ankylosed  in  slight  flexion.  The 
left  ankle  also  presented  marked  swelling  and  pain  below  and 
external  to  the  external  malleolus,  which  was  hidden  by  the  tume- 
faction. She  could  barely  use  her  hands  to  write,  and  she  could 
not  bear  her  full  weight  on  either  knee  or  ankle,  much  less  walk. 
She  was  confined  to  bed  and  required  assistance  in  caring  for 
herself  even  in  bed. 

Her  physical  examination  was  negative  in  other  respects,  except 
for  considerable  corpulence,  chiefly  of  the  past  year's  duration, 
a  large  relaxed  abdomen,  and  the  fact  that  an  a^-raj'  photograph 
by  Dr.  W.  S.  New'comet  showed  marked  ptosis  of  the  transverse 
colon,  with  sharp  angles  at  the  hepatic  and  splenic  flexures. 

The  x-ray  photographs  of  her  hands  showed  a  well-marked 
atrophic  arthritis,  with  relatively  little  deformity,  but  marked 
rarefaction  of  the  heads  of  the  bones  and  almost  total  absence  of 


Fin.  2.— A'-rav  of  luuids  of  Case  III,  showing  degree  of  joint  involvement.     The 
reproduction  imperfectly  illustratea  the  atrophic  nature  of  the  arthritis. 
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intra-artic-ular  cartilage.  Tin-  platt'  of  tlir  ri^'ht  knee  shower! 
ertusioii  and  that  of  the  foot  soiiu'  siihhixation.  in  achhtion  to  the 
other  cliaraeteristic  pheiioinena  of  atrophic  arthritis  (Fig.  2). 

The  attemi)t  was  then  made  as  with  Case  II,  but  here  carried 
further,  of  j)hicinsi  the  patient  upon  an  average  known  diet,  of 
no  particuhir  therapeutic  value,  in  order  to  determine  her  metah- 
oHsm  while  the  diseased  process  was  active.  She  was  then  i)laced 
upon  the  modified  diet,  and  when  improvement  was  sufficiently 
advanced  another  series  of  metabolic  determinations  was  made. 
The  results  of  these  attempts  follow. 

On  January  2S,  1912,  she  was  given  the  following  average  meals 
as  the  dietary  of  her  first  metabolic  period  and  was  kept  in  bed: 

Breakfast:  Bread,  47  grams;  milk,  21U  c.c. ;  one  egg,  56.5  grams; 
water,  200  c.c;  butter,  13.5  grams. 

Dinner:  Bread,  27  grams;  butter,  13.5  grams;  milk,  300  c.c;  rice, 
42  grams;  sugar,  13  grams. 

wSupper:  Bread,  42.5  grams;  milk,  220  c.c;  one  egg,  44.5  grams; 
water,  220  c.c;  butter,  13.5  grams. 

The  exact  quantity  of  ingested  food  is  tabulated  later. 

After  she  had  been  on  this  diet  for  three  days  her  metabolism 
was  studied  with  respect  to  the  following:  Nitrogen  of  the  urine, 
ammonia  of  the  urine,  creatinin  of  the  urine,  ethereal  sulphates  of 
the  urine,  preformed  sulphates  of  the  urine,  total  sulphates  of  the 
urine,  nitrogen  of  the  feces,  total  number  of  fecal  bacteria. 

The  figures  follow: 

January  27  January  28  Januarj-  29  January  30 

Quantity  of  urine     .      .            1010  cc.  1030  c.c.  940  c.c.  760  c.c. 

Nitrogen  of  the  urine          9 . 5750  grams  7.4466  grams  S. 5660  grams  10. 1360  grams 

Ammonia  of  the  urine  .        .3713  grams  .2570  grams  .2856  grams  .3536  grams 

Creatinin  of  urine  .  .9804  grams  .7896  grams  .9490  grams  1.0830  grams 
Ethereal    sulphates   of 

urine 3673  grams  .   3865  grams  .3557  grams  .4124  grams 

Preformed     sulphates     of 

urine 2.0262  grams  3.1260  grams  2.1913  grams 

Total  sulphates  of  urine        ....  2.4127  grams  3.4817  grams  2.6037  grams 

Total  nitrogen  of  the  urine 35.7242  grams 

Total  nitrogen  of  the  feces 1.1718  grams 

Total  nitrogen  cgested 36.8960  grams 

Total  number  of  bacteria  cliniinated  in  four  days  by  bowel, 
373,750,000,000. 

The  total  food  ingested  was  as  follows:  Bread,  469  grams; 
butter,  160  grams;  eggs,  405  grams;  milk,  3530  c.c,  rice,  108.4 
grams;  sugar,  52.5  grams;  which  yielded  36.266  grams  nitrogen 
ingested.  Negative  nitrogen  ])alance,  0.530  grams  nitrogen.  Her 
weight  remained  about  ir)3  pounds. 

On  the  completion  of  the  above  observations  she  was  placed 
upon  the  following  regimen: 
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Breakfast:  Two  glasses  "buttermilk,"  one  slice  of  toast  and 
butter. 

10.00  A.M.  Enema  of  salt  solution  followed  by  colonic  irriga- 
tion. 

11.00  A.M.     One  glass  "buttermilk." 

12.30  P.M.     Lunch  of  one  glass  "buttermilk,"  one  green  vege- 
table (spinach,  lettuce,  onions,  cabbage). 
3.00  P.M.     One  glass  of  "buttermilk." 

5.00  P.M.     Supper:  Two  glasses  of  "buttermilk,"  one  slice  toast 
and  butter,  one  saucer  apple  sauce  or  stewed  pears  (not  very  sweet). 
8.00  P.M.     One  glass  of  "buttermilk." 

Water  ad  libitum,  but  she  took  very  little. 

The  notes  of  her  condition  follow : 

February  1.     Diet  started. 

February  5.  No  indican,  which  had  previously  been  al)undant. 
Has  a  slight  cold.  No  acetone.  This  was  watched  because  of  the 
reduction  in  the  carbohydrates. 

February  8.  Hands  seem  much  better.  Gain  of  one-half 
pound  in  weight — now  159  pounds.  Patient  shows  an  unmistak- 
al)le  change  since  her  new  diet.  Urine  somewhat  cloudy  and  shows 
white  blood  cells. 

February  9.  Hands  slightly  more  tender  in  a  few  finger-joints, 
but  no  more  swelling.    No  indican. 

February  10.  Doing  well.  Swelling  of  dorsum  and  of  meta- 
carpophalangeal articulations  decreasing  daily.  Dimples  begin  to 
show  over  joint  sites.    Lost  one  pound. 

February  12.     Doing  w^ell. 

February  13.  Better.  She  is  usually  worse  for  one  week  prior 
to  her  menstrual  period,  but  has  escaped  this  time,  though  it  is 
due  tomorrow.  This  is  her  first  experience  of  this.  She  says  she 
moves  better  in  bed  and  does  not  waken  so  stifi".  Considerable 
indican  today,  probably  referable  to  her  period. 

February  14.  ^Menstruating.  Slight  soreness  of  hands.  Pos- 
sibly slight  "cold"  also. 

February  22.     No  indican.    Doing  well. 

February  27.  Doing  well  and  nearly  free  from  pain  on  pressure 
over  most  joints  or  on  motion  of  them.  A  ring  Avhich  could  not 
previousl}-  be  removed  without  soap  and  water  and  much  effort 
came  ofl"  with  relative  ease  for  the  first  time. 

February  28.     Now  getting  the  following  average  diet: 

6.00  A.M.     One  glass  of  "buttermilk." 

Breakfast:  One  glass  of  "buttermilk;"  toast,  26  grams;  butter, 
6  grams; 

10.00  A.M.     One  glass  of  "buttermilk." 

12.00  n.  Dinner:  Lettuce  and  salt,  24  grams;  one  glass  of 
"buttermilk." 

2.00  P.M.     One  glass  of  "buttermilk," 
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4.00  P.M.     One  glass  of  "buttermilk." 

0.00  P.M.  Supper:  Apple  sauce,  172  grams;  toast,  24  grams; 
butter,  5  grams. 

8.00  P.M.     One  glass  of  "buttermilk." 

9.00  P.M.     One  glass  of  "buttermilk." 

Daily  enema  and  colonic  lavage  still  being  administered.  Weight, 
l.")*)  pounds. 

Tlie  patient  had  by  now  progressed  so  far  that  the  second  period 
of  metabolic  study  seemed  advisable. 

Her  diet  was  therefore  carefully  weiglie<l  and  measured,  the 
results  of  which  in  terms  of  total  ingested  food  for  the  period  follow. 

The  figures  obtained  from  a  four  days'  metabolic  study  while 
she  was  still  in  bed  are: 

February  29  Marcli  1  March  2  March  3 

Quantity  of  urine       .      .          1930  c.c.  1C50  c.c.  2130  c.c.  1350  c.c. 

Nitrogen  of  urine                   7.7280  grams  7.2990  grams  8.2.544  grams  C. "5856  grams 

Ammonia  of  urine      .      .        .4890  grani.s  .3590  grams  .4488  grams  .3808  grams 

Creatinin  of  urine      .      .        .8728  grams  .8969  grams  .9548  grams  *    .7042  grams 
Ethereal      sulphates     of 

urine 4884  grams  .4302  grams  .5251  grams  .3390  grams 

Preformed    sulphates    of 

urine 2.0558  grams  2.1611  grams  2.0795  grams  1.4565  grams 

Total  sulphates  of  urine        2.5442  grams  2.5913  grams  2.6047  grams  1.7955  grams 

Total  nitrogen  of  the  urine 29.8070  grams 

Total  nitrogen  of  the  feces 2.8684  grams 

Total  nitrogen  egested 32.7354  grams 

Total  number  of  fecal  bacteria  eliminated  in  four  davs, 
12,872,000,000,000. 

Total  food  ingested:  Toast,  201  grams;  butter,  4G  grams; 
"buttermilk"  or  "Fermillac,"  8192  c.c;  lettuce,  150.25  grams; 
apple  sauce,  607  grams;  apples,  438  grams;  which  yielded  m  toto 
41.3554  grams  nitrogen. 

There  was  therefore  a  positive  nitrogen  balance  of  8.62  grams. 

Subsequent  notes  are  as  follows: 

March  4.  Slight  "cold"  possibly.  No  fever.  Right  hand  and 
WTist  slightly  sore.  Allowed  up.  Weight,  159  pounds.  Out  in 
chair  on  piazza.  Out  every  day  on  piazza.  Her  ankle  is  now 
much  less  painful,  as  is  also  her  right  knee.  Wants  to  get  up 
and  go  home. 

March  29.  Slight  pains  today  in  one  hand  and  right  elbow,  due 
to  approaching  menstruation,  possibly,  which  sometimes  comes 
slightly  ahead. 

March  31.  Menstruating.  Diet  increased  to  a  total  of  one 
egg  and  fruit  at  breakfast,  one  slice  of  toast  at  each  meal,  one 
vegetable  and  soup  at  lunch,  two  green  vegetables  and  stewed 
fruit  at  supper,  with  usual  amount  of  "buttermilk." 

April  4.     Taking  increased  diet  well  and  is  apparently  cured  of 
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all  active  processes  in  her  hands.  The  only  j)ainfnl  parts  are  in  the 
right  knee,  where  the  disahility  is  possibly  mechanical,  and  to  a 
slight  extent  in  the  malleolus.  This  may  also  he  mechanical,  as 
the  a:-rays  show  a  subluxation  in  the  foot.    Weight,  157  pounds. 

April  26,  Diet  has  been  increased  and  the  "  buttermilk" 
reduced  to  only  fixe  glasses  daily.  Now  taking  chicken  and  a 
roast  potato  at  lunch  in  addition  to  the  egg  at  l)reakt'ast  and  green 
vegetables  at  supper;  also  has  ice  cream  at  times.  Took  fish  from 
another  patient  once  without  orders,  but  it  did  not  hurt  her.  Has 
had  massage  and  stretching  of  her  slightly  contractured  right  leg, 
which  is  now  becoming  straighter.  Is  up  and  around  the  ward  a 
little  every  day,  and  says  that  her  foot  is  nearly  or  entirel\'  free 
from  pain.  jNIenstruating  today,  but  has  no  exacerbation  of  any 
symptoms,  as  occurred  prior  to  treatment. 

Enough  has  been  said  of  the  course  of  this  case  to  show  that  to 
all  intents  and  puri)oses  her  inflammatory  arthritis  at  this  point 
had  subsided.  In  conjunction  with  the  case  first  cited  and  the 
previous  history  of  the  present  case  the  results  leave  no  room  for 
doubt  as  to  the  importance  of  these  measures  in  at  least  some 
instances. 

]Mp:tabolic  Findings.  The  metabolic  figures  of  Case  II  are 
given  for  what  they  are  worth,  but  since  no  control  observations 
could  be  made  during  marked  improvement  their  value  is  minim- 
ized. They  show  nothing  that  could  not  be  encountered  in  health, 
though  the  ethereal  sulphates  are  conspicuously  low  as  compared 
with  the  next  case,  and,  indeed,  are  low  for  any  individual  who 
suffers  much  from  constipation. 

Metabolic  observations  on  such  cases  during  the  activity  of 
disease  are  not  lacking,  but  data  on  the  relative  proportions  of 
the  various  factors  then  and  during  convalescence  are  rare. 

Turning  now  to  Case  III  a  review  of  the  figures  is  more  profitable. 
In  the  first  metabolic  period  we  find  an  output  of  ammonia  which  is 
just  about  in  accord  with  what  is  usual  in  health,  though  verging 
on  an  output  actually  low. 

The  creatinin  is  about  normal,  as  it  also  was  in  Period  II,  and 
can  be  dismissed  from  further  notice.  It  is  evident,  so  far  as  the 
creatinin  output  can  be  taken  as  an  index  of  general  muscular 
metabolism,  that  internal  muscular  metal^olism  per  se  plays  no 
important  role  in  this  condition. 

Considering  next  the  ethereal  sulphates  we  find  rather  high 
values,  which  might  be  expected  a  priori  perhaps,  though  they  are 
not  excessive.  It  is  interesting  to  note  in  connection  with  the 
ethereal  sulphates  here  and  in  the  next  period  that  "Keffir"''^  has 
been  mentioned  in  doses  from  1  to  1.5  liters  a  day  as  an  excellent 
remedy  with  which  to  combat  intestinal  putrefaction. 

5  Simon,  Clinical  Diagnosis,  fifth  cd.,  408, 
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( 'oiiipariiiij;  then  the  ctlKTciil  siil|)liat('s  of  I'crioil  I  with  those 
of  I't'riod  II,  thrrc  is  t'oiiml  ;i  >uri)risiiij;  rise  in  the  hitter,  whi'ii  the 
patient  was  iiiiprox  iiiy;  rai)i(ll\,  associated  with  a  th-erease  or 
abseiiee  of  iiuliean. 

Whereas  they  had  averaf!;ed  in  Period  I  al)()Ut  O.I^.SO")  they  rose 
in  Period  II  to  ().44r)7,  an  increase  of  17  per  cent.  Tlie  ratio  of 
ronjuj,'ate  to  preformed  snl])hates  in  the  first  period  was  1  to  (1.4; 
in  the  hitter  period  it  rose  to  1  to  4.o  in  sj)ite  of  aniph-  (hiily  howel 
ino\ cnients  and  hi\a^e  of  the  colon. 

The  amount  of  nitrojjen  ingested  was  smaller  and  the  anion nt 
of  nitrogen  e<;ested  was  Iar<rer  in  Period  I  than  in  Period  II. 

It  is  hard  to  exi)lain  how  the  intro<luetion  of  lartje  amounts  of 
lactic  acid  or<;anisms  can  in  any  way  have  contributed  to  this 
increase  of  the  ethereal  sulphates,  since  they  are  supposed,  as 
above  cited,  to  lessen  intestinal  putrefaction. 

The  positive  nitrogen  balance,  however,  shows  that  the  patient 
handled  with  success  a  larger  amount  of  proteid  in  her  second 
period,  and  this  may  have  explained,  notwithstanding  the  decreased 
nitrogen  output,  the  increase  noted. 

If  the  conjugate  sulphates  be  a  true  criterion  of  the  so-called 
intestinal  ])utrefaction,  we  must  deduce  that,  in  this  case  at  least, 
intestinal  putrefaction  was  not  a  serious  etiological  factor  and  the 
cause  of  disease  must  be  sought  elsewhere  than  in  the  putrefaction 
of  proteids.  As  a  matter  of  fact,  the  writer  has  been  inclining  to 
the  view,  to  which  this  lends  color,  that  an  important  noxious  role 
is  played  here  perhaps  by  the  carbohydrates,  particularly  the 
starches.  Other  clinical  evidence  indicates  much  the  same,  and 
it  can  be  shown  in  some  of  these  patients  that  entire  curtailment 
of  proteid  other  than  milk  will  not  help  them  if  they  be  fed  gener- 
ously with  carbohydrates.  In  fact,  as  just  shown,  the  proteid 
intake  was  actually  increased  in  this  ])resent  case,  before  and 
during  the  improvement.  One  case  does  not  warrant  j)()stulates 
on  this  score,  but  it  is  at  least  suggestive. 

It  is  interesting  to  note  that  in  the  patients  who  improved  a 
great  change  a|)peared  in  their  stools.  For  example,  whereas 
Cas<'  I  had  had  for  j)erhaps  forty  years  from  two  to  five  stools 
daily,  of  a  frothy,  loose  nature,  these  l)ecame  transformed  after 
her  new  dietary  into  more  mushy,  semiformed  or  formed  stools 
passed  but  once  a  day,  unless  a  sui)pository  was  resorted  to  later. 
We  ha\e  had  the  same  experience  in  certain  other  cases  where  the 
carl)ohydrates  were  reduced,  and  there  can  be  but  little  doubt 
that  these  were  responsible  for  the  change.  There  seems  to  be 
in  this  further  suggestive  association  of  the  carbohydrates  with 
conditions  of  the  disease. 

The  anmionia  in  })oth  metabolic  periods  of  Case  III  w'as  within 
reasonable  limits,  though  it  showed  a  rise  from  '.iA  per  cent,  of  the 
urinary  nitrogen  in  Period  I  to  5.0  per  cent,  of  the  urinary  nitrogen 
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ill  Period  II.  This  can  hardly  be  interpreted  as  imi)lyin<i;  more  than 
would  be  expected  in  view  of  the  considerable  quantities  of  lactic 
acid  consumed. 

The  preformed  and  total  sulphates  showed  no  marked  change 
in  the  two  periods,  were  of  average  amount,  and  interesting  chiefly 
because  of  their  relation  to  the  conjugate  sulphates. 

We  now  approach  the  interesting  though  difficult  question  of 
the  fecal  bacteria.  What  role  these  play  in  normal  physiology  is 
by  no  means  clear,  to  say  nothing  of  their  relation  to  diseased 
processes,  but  increasing  investigations  point  to  the  desirability 
of  further  knowledge  along  this  line,  despite  the  technical  diflfi- 
culties  presented.  We  are  well  aware  of  the  skepticism  with  which 
this  field  is  regarded,  and  of  the  fact  that  until  our  premises  are 
more  firmly  established  little  that  is  de"i3endable  can  be  expected. 
It  is  equally  clear,  however,  that  more  active  effort  should  be 
made  to  utilize  what  is  known,  and  the  present  case  is  an  attempt 
at  discovering  a  clue  on  which  more  elaborate  work  may  be  based. 

It  was  desirable  that  bacteriological  studies  be  undertaken  in 
the  present  connection,  but  as  this  is  a  formidable  undertaking, 
and  was  impracticable  when  contemplated,  simpler  methods  were 
resorted  to. 

In  feeding  great  numbers  of  organisms  by  the  mouth,  as  is 
done  with  buttermilk,  one  would  expect  that  they  would  reappear 
in  the  feces  in  equal  or  greater  numbers;  but  this  could  not  be 
postulated,  least  of  all  in  the  face  of  clinical  improvement.  One 
could  not  assume  that  a  vast  increase  in  the  total  number  of 
bacteria  within  the  gut,  of  whatever  kind,  could  be  beneficial  or 
even  harmless.  It  seemed  interesting,  therefore,  to  determine  if 
possible  what  the  facts  might  be  in  this  regard. 

Various  methods  have  been  advanced  for  the  estimation  of  the 
fecal  bacteria,  but  all  of  them  are  open  to  the  criticism  of  inaccuracy. 

Strasburger  and  Schmidt  were  among  the  pioneers  in  this  work, 
but  there  is  grave  doubt  whether  their  gravimetric  method  of 
centrifugalization  or  any  of  its  later  modifications  is  of  any  avail. 
It  has  met  with  disfavor  at  many  hands,  though  championed  by  a 
few,  the  strongest  of  whom  seem  to  be  MacNeal,  Latzer,  and  Kerr.'' 
According  to  them  it  is  possible  by  a  most  painstaking  and  laborious 
technique  to  obtain  dependable  results,  but  the  present  writer  was 
forced  by  experience  to  the  conclusion  that  any  method  which 
depends  upon  removal  and  estimation  of  the  fecal  bacteria  by 
centrifugalization  is  unreliable. 

IMacNeal  and  othe'rs  agree,  hoAvever,  that  the  method  which 
admits  of  the  nearest  approach  to  accuracy  is  that  of  directly 
counting  the  organisms.  Several  modifications  of  this  can  be 
practised,  the  most  available  of  which  seems  to  be  by  mixing  a 
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known  quantity  of  the  properly  diluted  feces  with  a  small  aniounl 
of  citrated  normal  blood,  and,  after  agitating  the  whole,  counting 
the  ratio  of  organisms  to  red  cells  in  a  given  stained  smear.  This 
gives  an  approximate  idea  of  the  number  of  organisms  present,  and 
while  having  little  or  no  absolute  value,  is  probably  dependable 
in  the  same  hands  for  relative  values  of  wide  variation. 

The  stools  then  when  passed  were  at  once  covered  with  a  solution 
of  0.5  per  cent.  HCl  and  thoroughly  mixed  to  ensure  contact  of 
the  acid  with  all  parts.  They  were  then  sent  to  the  laboratory  and 
worked  up  as  soon  as  practicable,  generally  within  an  hour.  ]\Iore 
acid  of  the  same  strengh  was  added  to  make  a  fairly  liquid  mass, 
which  was  then  thoroughly  rubbed  up  in  a  large  mortar  until  of  a 
uniform  homogeneous  consistency.  This  v,'as  further  diluted  if 
necessary,  well  mixed,  then  measured,  mixed  again,  and  a  sample 
of  5  c.c.  taken  and  diluted  to  50  c.c,  with  the  acid  solution.  A 
little  of  this  mixture  was  drawn  up  in  a  small  capillary  tube.  An 
equal  amount  of  a  mixture  of  normal  human  blood  and  sodium 
citrate  was  then  drawn  up  into  the  same  tube  and  the  two  solu- 
tions were  mixed  by  blowing  in  and  out  on  a  glass  slide.  Smears 
were  then  made  of  this,  fixed,  and  stained  with  Tiedmann's  stain 
(methylene  blue  and  eosin).  A  definite  field  of  the  slide  was  then 
chosen  and  a  count  made  of  500  red  blood  cells  and  of  the  organisms 
in  the  same  fields.  Having  used  normal  human  l^lood  with  5,000,000 
red  blood  cells  to  the  cubic  millimeter,  the  proportion  follows: 
500  is  to  5,000,000  as  the  number  of  organisms  counted  is  to  x, 
whence  the  final  calculation  is  easily  made. 

By  this  means  the  total  number  of  the  bacteria  of  the  stools  for 
the  first  and  the  second  periods  were  respectively  as  follows:  Period 
I,  :578,75O,O00,0O0;  Period  II,  12,372,000,000,000.  This  shows  a 
marked  increase  in  the  total  number  in  Period  II.  It  was  to  be 
expected  perhaps,  and  yet  it  could  not  be  assumed  until  proved. 

It  is  to  be  noted  that  the  stools,  in  which  the  bacteria  were 
counted  in  Period  II,  were  natural  or  the  result  of  an  enema  of  salt 
solution,  and  did  not  represent  colonic  washings  if  they  could  be 
kept  separate.  It  was  evident  before  making  the  final  calculation 
for  dilution  that  in  all  cases  the  counts  of  bacteria  were  actually 
higher  than  in  Period  I.  These  counts  were  made  by  Dr.  (ilenn, 
resident  pathologist  of  the  Presbyterian  Hospital,  to  whom  the 
writer  desires  to  express  his  indebtedness. 

The  true  significance  of  this  finding  is  not  clear,  since  we  know 
nothing  of  the  types  of  organisms  concerned. 

It  does  seem  reasonably  apparent,  however,  that  in  joint  con- 
ditions of  this  kind  the  mere  presence  of  bacteria  in  greatly  increased 
numbers  within  the  bowel  is  not  incompatible  with  improvement, 
and  that  these  bacteria  may  play  an  important  role  to  this  end. 
Since  the  marked  increase  in  the  number  of  organisms  is  presumably 
due  to  the  fermentative  or  lactic  acid  type  the  coincident  increase 
of  the  ethereal  sulphates  is  hard  to  explain,  and  lacking  further 
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(lata  (Mie  can  merely  hypothesize.  Further  experiments  are  in 
progress,  with  the  \iew  of  substantiatin<:  these  observations  and 
determining];  their  significance. 

Summary.  Summing  up  the  general  facts  indicated  by  this 
as  yet  incomplete  study,  it  is  evident  that  certain  joint  cases 
which  are  rebellious  to  all  other  means  of  treatment,  as  proved  by 
long  trial,  can  be  arrested  by  means  of  a  i)roper  dietary  coui)led 
witli  colonic  lavage. 

The  dietary  can  be  so  greatly  nnxlified  during  the  course  of 
improvement  as  eventually  to  differ  but  slightly  from  that  of  a 
normal  indi\idual,  and  the  lavage  can  be  quickly  dispensed  with 
entirely. 

Coincident  with  the  improvement  there  may  occur  an  increased 
output  of  ethereal  sulphates  and  an  increased  output  of  fecal 
bacteria.  The  former  of  these  is  not  out  of  consonance  with  the 
view  suggested  by  certain  clinical  evidence  that  the  carbohydrates 
are  of  hitherto  unsuspected  importance  in  this  connection.  The 
way  is  opened  to  more  careful  study  along  this  line. 

There  can  be  no  doubt  that  while  the  principles  on  which  the 
above  treatment  is  based  are  perhaps  known  to  some,  they  are 
unfamiliar  if  not  unknown  to  the  ^'ast  body  of  clinicians  who 
attempt  the  treatment  of  this  omnipresent  disease. 

Furthermore,  there  can  be  no  serious  question  that  a  definite 
proportion  of  these  sufferers  can  be  benefited  if  not  cured  in  this 
manner,  and  it  is  not  inconceivable  that  further  study  will  show 
most  of  them  to  be  in  this  category. 

The  adoption  of  these  methods  should  not  be  attempted  except 
in  cases  suitably  prepared  for  it  or  in  those  free  from  demon- 
strably removable  cause.  These  methods  should  be  applied 
gradually,  with  due  respect  for  the  caloric  needs  of  the  individual, 
and  with  constant  regard  for  the  weight.  Only  the  most  pains- 
taking attention  to  detail  will  ensure  success,  and  carelessness 
during  or  after  convalescence  will  induce  relapse. 

The  careful  study,  metalKilic  and  otherwise,  of  cases  which 
improve  under  this  regimen  must  yield  data  of  real  value  in 
deciphering  the  factors  causing  joint  disease  and  the  means  of 
removing  them. 

The  data  here  cited  seem  to  form  a  suggestive  lu'ginning. 

In  ('(Miclusion  it  is  a  duty  and  pleasure  to  express  obligation  in 
a  mnnber  of  directions:  To  the  late  Dr.  John  H.  INIusser,  to  Dr. 
S.  S.  Stryker,  Dr.  James  E.  Talley,  and  Dr.  Pxlward  H.  Goodman 
for  many  courtesies  shown  in  the  wards  of  the  hospital;  to  Dr. 
Damon  B.  Pfeiffer,  director  of  the  pathological  laboratory,  for  his 
courteous  and  obliging  cooperation  under  hampered  conditions; 
to  the  Board  of  ^Managers  of  the  Presbyterian  Hospital  for  the 
installation  of  chemical  equipment  for  clinical  research;  and  finally 
to  Dr.  Joseph  Sailer,  through  whose  interest  and  cooperation 
primarily  the  facilities  for  the  present  study  were  made  possible. 
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BisMiTii  was  usrd  as  a  medicinal  agent  as  far  back  as  \7^C), 
when  Oidier  in  (Tene\a  recommended  it  as  an  infallible  remedy 
for  "stomach  cramps;"  and  it  has  ever  since  asserted  its  place  in 
the  therapy  of  gastric  attVctions.  As  a  matter  of  conrse,  Oidier 
used  bismuth  subnitrate  (magistcrium  bismuti)  quite  empirically, 
without  having  any  knowledge  of  the  pathological  anatomy  of 
gastric  ulcer  or  other  gastric  affections.  He  found  that  the.bismuth 
salt  had  an  anodyne  effect  upon  gastric  pains,  and  this  discovery 
was  sufhcient  to  ensure  its  use,  regardless  of  the  exact  j)athology — 
which,  indeed,  could  not  in  those  days  be  clearly  diagnosticated. 
About  the  middle  of  the  nineteenth  century  Hannon-  recommended 
bismuth  as  an  antacid,  giving,  however,  the  preference  to  the  sub- 
carbonate.  Oppolzer'  likewise  emphasized  its  antacid  effect,  and 
Bricka^  referred  particularly  to  the  astringent  effect  of  the  drug 
upon  the  gastric  mucosa. 

It  was  left  for  Kussmaul  to  systematize  the  therapeutics  of 
bismuth,  following  certain  reflections  on  the  pathological  anatomy 
and  physiology  involved.  His  leading  train  of  thought  assumed 
this  form:  The  irritating  and  painful  sensations  of  gastric  ulcer 
are  caused  by  food  remnants  settling  down  at  the  base  of  the 
ulcer,  irritating  the  latter  as  well  as  the  exposed  nerves,  and  thus 
causing  acid  formation  and  nausea.  This  can  be  easily  understood 
as  regards  old  and  deep  ulcers  with  elevated  margins  and  incon- 
tractible  base;  and  the  mere  passing  of  the  gastric  contents  over 
small  and  superficial  ulcers  w^as  held  to  be  sufficient  to  cause  pain. 
Although  these  food  remnants  can  be  removed  by  lavage,  natural 
or  artificial,  this  process  will  not  prevent  the  constant  formation 
of  fresh  deposits;  so  the  idea  suggests  itself  of  providing  a  covering 
for  the  lesion  which  would  protect  it  from  irritation  by  the  passing 
food.  The  same  requirement  follows  from  a  consideration  of  the 
healing  process.  This  takes  place  from  the  margins,  forming  granu- 
lating tissue  toward  the  base,  protecting  the  ulcer  from  irritation, 
and  gradually  closing  the  defect.    This  granulating  tissue  is  very 

'  Read  before  the  annual  meeting  of  the  American  Gastro-enterologicai  Association  at  Atlantic 
City,  N.  J.,  June  3  and  4,  1912. 

2  Presse  m6d.,  1850,  Nos.  46  to  50. 

'  Zeitsch.  d.  K.  K.  Gesellschaft  der  Aerzte,  Wien,  January,  1857. 

♦  Cited  after  Rodari,  Exijerimeteliea  u.  Klinisches  z.  Kenntais  der  Beeinflossung  der  Magen- 
saftsekretion  durch  Medikamente,  Volkmann's  Samnilung  klin.  Vortrage,  1908,  Innere  Medizin, 
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vulnerable,  especially  on  the  fibrous  l)ase  of  old  and  large  ulcers, 
so  that  it  falls  an  easy  prey  to  either  mechanical  irritation  by  the 
ingested  food  or  to  the  digestive  action  of  the  stomach.  Therefore, 
this  granulating  tissue  should  be  protected  if  possible — shielded 
from  mechanical  or  chemical  injury,  just  as  a  surgeon  bandages  a 
granulating  wound  in  order  to  allow  the  natural  healing  process  to 
take  its  course  undisturbed. 

Starting  from  these  considerations,  Kussniaul  laid  l)isnnith  under 
tribute  as  the  best  means  of  securing  the  desired  result.  His 
expectations  were  realized.  In  many  cases  the  patiiological  picture 
changed  with  sur})rising  suddenness  on  the  application  of  bismuth. 
Patients  with  old  and  deep  ulcers,  who  experienced  but  slight 
relief  from  simple  irrigations,  were  suddenly  freed  from  pain;  they 
could  partake  of  food  again,  enjoyed  once  more  an  undisturbed 
night's  rest,  recovered  their  general  health  in  a  remarkably  short 
time,  and  increased  in  weight.  There  is  no  longer  a  doubt  that 
bismuth  has  a  favorable  efi'ect  upon  the  pain  and  the  healing 
process  in  gastric  and  duodenal  ulcer.  The  question  now  arises, 
how  this  favorable  effect  is  to  be  explained,  and  whether  Kussmaul's 
premises  when  introducing  the  remedy  were  correct. 

The  research  work  on  this  subject,  comprising  numerous  clinical, 
anatomical,  and  experimental  studies,  has  furnished  proof  of  the 
fact  that  the  protection  afforded  by  bismuth  subnitrate  in  gastric 
and  duodenal  ulcer  is  both  physical  and  chemical. 

It  has  been  demonstrated  by  experiments  on  dogs,  notably  those 
of  Matthes,^  that  a  few  hours  after  its  administration  bismuth  is 
evenly  distributed  over  the  gastric  wall.  When  the  gastric  con- 
tents were  artificially  removed,  it  was  found  that  a  protective  layer 
of  bismuth  similar  to  a  powder  bandage  had  formed  on  the  base  of 
the  ulcer.  Occasional  autopsy  findings  have  shown  the  same  eft'ect 
in  man.  From  clinical  observation,  too,  it  would  appear  that  the 
bismuth  deposit  remains  undisturbed  for  days  upon  the  gastric 
mucosa.  Fleiner^  found  that  up  to  two  or  three  days  after  the 
introduction  of  a  bismuth  suspension,  bismuth  remnants  mixed 
with  mucus  could  be  recovered  by  lavage.  Bismuth,  as  shown  by 
the  x-rays,  can  remain  in  the  stomach  for  that  length  of  time.  This 
coincides  with  the  statements  of  patients  in  regard  to  the  length 
of  their  pain-free  periods.  After  the  first  introduction  of  bismuth 
they  are  often  free  from  pain  during  the  day  and  the  ensuing 
night,  and  sometimes  longer. 

All  these  observations  have  demonstrated  the  fact  that,  owing 
to  its  physical  consistence,  its  fine  distribution,  and  its  high  specific 
gravity,  bismuth  is  capable  of  forming  a  layer  over  the  ulcer  which 
mechanically  protects  it  from  injury.    Possibl}',  how^ever,  this  effect 

5  Zentralbl.  f.  innere  Med.,  1894,  No.  1:  Beitrage  z.  pathol.  Anatomie  u.  allgein.  Pathol. 
1893,  No.  2. 
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is  iidt  purely  mcclianic-al,  l)ut  due  in  part  to  clu'iiicial  action. 
Mattlu's  found  that  bismuth,  wlion  iutroductvl  into  tht-  stomach, 
induced  a  mucous  secretion,  and  that  tlic  protective  hiyer  was  a 
muco-hismuth  mixture.  In  this  process  bismuth  is  rechiced  to 
bismuth  oxide,  and  it  may  be  assumed  that  this  is  the  principal 
agent  in  the  formation  of  the  bismuth  crust. 

There  is  no  doubt  that  bisnuith  possesses  chemical  properties, 
but  it  cannot  yet  be  definitely  stated  whether  the  physical  or  the 
chemical  property  predominates  in  the  relief  of  pain  and  the 
healing  of  the  ulcer.  The  ])hysical  efl'ect  is  produced  by  the  entire 
C|uantity  of  bismuth  introduced,  whereas  the  chemical  effect  is 
dependent  upon  only  a  small  portion  of  it.  Bismuth  subnitrate  being 
insoluble  in  water  is  chemically  inert  under  ordinary  circumstances. 
A  small  part  of  the  total  quantity  introduced  in  the  stomach  is 
decom])osed  in  the  acid  gastric  juice  or  duodenum,  liberating  nitric 
acid,  and  it  is  only  after  this  process  has  taken  place  that  the 
chemical  action  of  the  bismuth  begins. 

The  chemical  action  of  bismuth  within  the  stomach  and  duo- 
denum is  (1)  antisecretory,  (2)  astringent,  and  (3)  antispetic.  For 
the  better  understanding  of  these  three  l)ismuth  efi'ects,  it  is 
necessary  to  appreciate  the  chemical  process  which  takes  i)lace 
upon  the  disintegration  of  the  bismuth  in  the  hydrochloric  acid 
gastric  contents.  The  decomposition  of  bismuth  subnitrate  takes 
place  according  to  the  following  formula : 

^Ko^'  +  HCl  =  HXO3  +  Bi^^^ 

It  has  been  found  that  the  effective  constituent  is  not  the 
bismuth  oxide  thus  formed,  but  the  simultaneously  liberated  nitric 
acid;  the  three  chemical  effects  above  mentioned  are  due  to  this 
factor. 

'J'he  antisecretory  effect  of  bismuth  is  l)est  illustrated  by  an 
experiment  of  Rodari^  upon  dogs  wath  a  Pawlow  fistula  (Experiment 
15).    The  experiment  may  be  tabulated  as  follows: 


200  c.c.  of  water  +  10  gm.  bismuth 

200  c.c.  of  water  introduced 

subnitrate  { = 

5  per 

cent.)  introduced 

at  7.30 

A.M. 

Quantity  of 

at 

1.30  F 

Quantity  of 

Time. 

ga-stric  juice. 

Time. 

gastric  juice. 

8.00  A.M. 

3.2  c.c. 

2.00  P.M. 

2.5  c.c. 

8.30  a.m. 

2.4  c.c. 

2.30  P.M. 

0.2  c.c. 

9.(X)  A.M. 

2.0  c.c. 

3.00  P.M. 

0.2  c.c. 

9.15  A.M. 

1.6  c.c. 

3. 30  P.M. 

0.0  c.c. 

9.30  A.M. 

0.8  c.c. 

9.45  A.M. 

0.0  c.c. 

Period  of  secretion,  1%  hours.  Period  of  .secretion,  IH  hours. 

Total  quantity  of  secretion,  10  c.c.  Total  quantity  of  secretion,  2.9  c.c. 

Total  acidity,  1.50.  Total  acidity,  120. 

'  Verhandlungen  des  Kongressses  f.  innere  Med.,  1.S93. 
VOL.    144,    NO.   4. OCTOBER,    1912.  17 
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The  other  experiments  took  a  similar  course, 
liodari  distinguishes  Ix'tween  the  foilo\vin<^  effects  of  bismuth 
snbnitrate  upon  tlie  gastric  mucosa: 

1 .  IfcdltJiij  Mucosa.  Tyi)ical  inliihition  of  secretion,  the  quantity 
and  probably  also  the  quality  of  the  secretion  being  reduced.  This 
reaction  of  a  healthy  gastric  mucosa  is  the  ordinary  contingency 
following  the  introduction  of  bismuth  snbnitrate. 

2.  Ilealinf/.  Owing  to  its  astringent  property,  bismuth  is 
capal)le  of  producing  a  direct  healing  effect.  As  is  well  known, 
astringents  precipitate  albumin  and  mucus,  entering  into  combina- 
tion with  the  albumin  and  forming  albuminates.  This  process  is 
particularly  favored  in  the  mucous  membranes.  As  a  result  of  the 
deposition  of  new,  firm  particles  (the  newly  formed  albuminates) 
in  the  tissue  interspaces,  the  epithelial  surface  is  smoothed  (con- 
densed) and  the  size  of  the  bloodvessels  diminished.  Secretion 
is,  therefore,  still  further  reduced,  and  the  hyperemic  conditions 
and  attendant  pains  are  relieved;  and  the  fact  that  mucous  mem- 
brane of  this  consistence  is  an  unfavorable  culture  ground  for 
bacteria  supplies  another  reason  for  the  subsidence  of  the  inflam- 
matory manifestations.  The  astringent  effect  of  the  bismuth 
should,  however,  be  only  superficial;  the  result  of  a  deeper  action 
would  be  tissue  destruction  or  corrosion.  The  bismuth  snbnitrate 
having  been  decomposed  in  the  acid  gastric  juice,  it  is  the  simul- 
taneously liberated  nitric  acid  which  produces  the  astringent 
effect.  This  astringent  process  is  one  of  the  mildest,  but  may  be 
made  to  last  a  long  time,  since  only  a  small  amount  of  bismuth  is 
decomposed  at  a  time,  and  the  total  quantity  remains  in  the 
stomach  for  hours  together;  the  dose,  however,  should  be  repeated 
often  enough  to  supply  the  loss  from  disintegration.  Thus  it  is 
possible,  with  the  aid  of  bismuth,  to  maintain  a  uniform  gently 
astringent  process  for  weeks  and  months. 

3.  The  antiseptic  effect  of  bismuth  snbnitrate,  illustrated  in 
surgery  by  the  use  of  this  salt  as  a  dusting  powder,  is  applicable  also 
in  gastric  and  duodenal  ulcer — the  remedy  cleansing  the  ulcerous 
base  and  ensuring  a  practically  antiseptic  healing  of  the  ulcer. 

The  following  indications  have  been  gathered  from  practical 
experience  for  the  application  of  bismuth  snbnitrate  in  practice: 

The  first  consideration  is  that  it  is  always  desirable  to  do  without 
any  medication  whatever  in  the  treatment  of  gastric  ulcer  and 
duodenal  ulcer.  As  a  matter  of  fact,  bismuth  can  never  be  regarded 
as  a  substitute  for  the  rest  cure  in  the  treatment  of  ulcer.  Its 
general  purpose  is  to  reinforce  this  treatment,  especially  when  the 
latter  fails,  or  when  the  ulcer  takes  a  chronic  course,  tends  to 
relapse,  or  gives  rise  to  considerable  pain;  and,  furthermore,  in  the 
treatment  of  outdoor  patients.  If  in  these  cases  there  is  hyper- 
acidity, bismuth  is  so  much  the  more  indicated,  for  it  is  more 
effectual   in  hyperacid  cases  than  in  others.     Bismuth  is  least 
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iiulk-atfd  ill  rast'S  markr(l  l)y  adiylia  or  suhaciditN  ;  in  tlic  total 
or  c()ini)arative  absence  of  hydrochloric  acid  in  the  stomach  it 
cannot  he  decomposed,  and  its  efficiency  is  restricted  to  the  exer- 
cise of  its  physical  properties.  From  this  it  follows  that  hisnuith 
siihnitrate  is  not  to  be  looked  upon  as  a  specific  for  gastric  and 
duotlenal  ulcer.  Its  successful  application  depends  principally 
upon  individualization  and  manner  of  use.  The  chief  recjnire- 
ment  is  to  have  the  i)rotective  layer  over  the  ulcer  lar^e  and  resist- 
ant from  the  first,  and  to  renew  and  supj^lement  it  at  rej^ailar 
intervals.  As  soon  as  the  subjective  complaints  are  relieved,  the 
daily  bismuth  dose  may  be  tentatively  reduced  and,  as  the  treat- 
ment proceeds,  administered  only  every  second  day.  If  there  should 
be  no  trouble  on  the  day  that  bismuth  is  withheld,  the  intervals 
may  be  extended  until  finally  the  treatment  is  discontinued  entirely. 
In  consideration  of  what  has  been  said  about  the  physical  and 
chemical  action  of  bismuth,  it  is  evident  that  it  should  only  be 
administered  finely  suspended  in  a  liquid  medium. 

As  mentioned  before,  the  practical  application  of  bismuth  has 
extended  considerably  since  Kussmaul's  publications  on  the  sub- 
ject, and  has  been  further  generalized  and  simplified  by  his  pupil 
Fleiner.^    At  first,  Fleiner  used  the  following  method  of  treatment: 

The  stomach  being  washed  out,  as  soon  as  the  irrigation  fluid 
returned  clear  without  acid  reaction  10  to  20  grams  of  })ismuth 
subnitrate,  well  mixed  with  150  to  200  c.c.  of  tepid  water,  was 
poured  through  the  funnel.  As  the  tube  slowly  emptied  itself,  it 
was  carefully  withdrawn,  after  which  the  patient  was  immediately 
placed  in  the  position  corresponding  to  the  seat  of  the  ulcer — in 
the  right  decubitus  if  the  ulcer  were  seated  at  the  pars  pylorica, 
and  in  the  recumbent  position  if  there  were  reason  to  believe  that 
the  ulcer  occupied  the  lesser  curvature. 

In  order  not  to  inconvenience  the  stomach  too  much  by  the 
volume  of  water,  Fleiner  frequently  left  the  clamped  tube  in  the 
stomach  for  a  while,  until  the  heavy  bismuth  had  settled,  and  then, 
before  slowlv  withdrawing  the  tube,  allowed  part  of  the  water  to 
flow  off. 

According  to  his  present  method,  the  stomach  tube  is  discarded 
entirely  and  bismuth  suspensions  (10  to  20  grams  of  bismuth 
subnitrate  in  a  tumbler  of  warm  water)  are  taken  by  mouth,  in 
the  morning,  on  an  empty  stomach,  the  latter  having  been  cleansed 
three-quarters  of  an  hour  to  an  hour  previously  with  about  150  c.c. 
of  Carlsbad  or  Vichy  water.  The  l)ismuth  is  given  daily,  the  dose, 
as  before  mentioned,  being  more  or  less  rapidly  increased,  reduced, 
or  discontinued,  according  to  the  clinical  course. 

The  quality  of  the  bismuth  preparation  used  is  important. 
According  to  Fleiner^  the  best  preparation  is  bismuth  subnitrate 

8  Zeilsch.  f.  klin.  Med.,  1<J()4,  vol.  lii.  »  Loc.  cit. 
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which  has  been  precipitated  from  a  boiling  hot  mixture,  as  tliis  is 
much  more  finely  powdered  than  a  preparation  precipitated  from 
tepid  or  cold  fluids. 

A  modification  of  this  method  consists  in  administering  bismuth 
in  oil  by  combining  the  bismuth  treatment  with  Cohnheim's  oil 
tnvitment  —  which  is  indeed  a  very  practical  and  successful 
method.  The  doses  of  bismuth  stated  above  are  taken,  finely  sus- 
])ended  in  olive  oil,  several  times  daily.  According  to  Stepp,^"* 
bismuth  suspensions  in  chloroform  water  are  very  efficacious: 

Gm.  or  c.c. 

H — Bismuthi  subnitratis 3 

CMiIoroformi 1 

Aquse  dostillatae 150 

M. — Sig. — One  to  two  tablespooufuls  to  be  taken  hourly  for  several  weeks. 

It  is  not  unlikely  that  the  chloroform  conduces  to  the  anodyne 
effect.  The  several  methods  for  the  application  of  bismuth  in  the 
treatment  of  gastric  and  duodenal  ulcer  have  been  fully  described 
by  me.i^ 

There  is  no  denying  the  fact  that  the  bismuth  treatment  is 
attended  with  some  disadvantages.  Liberal  and  prolonged  admin- 
istration of  bismuth  is  not  infrecpiently  followed  by  constipation, 
which  has  to  be  relieved  either  by  enemas  or  by  a  combination  of 
the  bismuth  with  magnesium  oxide.  It  is  equally  possible  that, 
under  certain  circumstances,  large  doses  of  insoluble  bismuth  will, 
in  passing  through  the  intestinal  tract,  cause  diarrhea.  Nor  does 
every  stomach  tolerate  large  quantities  of  bismuth.  In  one  case 
bismuth  has  led  to  concrement  formation  in  a  cavity  of  the  stomach 
formed  by  perforation  of  the  ulcer  into  the  pancreas  (Fleiner). 
In  a  few  rare  cases  intestinal  calculi  have  been  formed  through  the 
influence  of  bismuth  (Wegele^^). 

There  have  also  been  cases  in  which  the  bismuth  crust  became 
so  indurated  and  was  so  firmly  consolidated  with  the  ulcerous  base 
that  the  ulcer  underneath  was  prevented  from  healing,  the  crust 
acting  like  a  foreign  body.  Cases  of  this  kind  are  not  very  frequent, 
but  they  have  occasionally  been  seen  in  autopsies  and  operations. 
Thus,  Xaunyn  reports  the  case  of  a  patient  who  died  of  gastric 
hemorrhage,  and  autopsy  showed  the  gastric  ulcer  to  be  covered 
with  a  bismuth  crust  weighing  about  20  grams. 

A  further  objection,  raised  by  Eisner,  and  certainly  not  without 
justification,  is  that  the  stomach  may  not  have  sufficient  tonic 
power  to  bear  a  preparation  as  heavy  as  bismuth  subnitrate 
administered  in  large  doses  and  for  a  long  time.    Eisner  attributes 


'»  Berlin,  klin.  Woch.,  1893,  p.  983. 

"  Diseases  of  the  Stomach.  Lea  &  Febiger,  Philadelphia,  1911,  pp.  4-12  to  446. 

'-  Die  Therapie  der  Magen  und  Darmerkrankungen,  Jena,  1905. 
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tin-  t'n'(iucntly  c)l)st.Tvocl  constipation  to  wt'ukncss  of  tlic  intestinal 
musculature,  caused  by  the  heavy  bismuth. 

All  these  disturbances,  which  will  occasionally  arise,  should  bo 
considered  when  deciding  upon  bisnnith  treatment.  In  short,  it 
is  necessary  to  adapt  tlie  treatment  to  the  indi\  idual  case. 

Direct  failures  of  the  bismuth  treatment  have  been  reported  by 
Eisner,'^  Boas,"  and  Zw^eig.^^  These  authors  freely  acknowledge 
the  anodyne  effect  of  bismuth,  but  do  not  think  nuicli  of  its 
curative  effect. 

I'nfounded  reports  have  been  made  of  poisonous  manifestations 
following  the  use  of  bismuth.  Fleiner'^  states  that,  in  1829,  Justinus 
Kerner  published  the  history  of  a  fatal  poisoning  by  subnitrate  of 
bismuth,  but  later,  in  1835,  the  fact  was  established  that  the  poison- 
ing resulted  not  from  bismuth,  but  from  hydrargyrum  pra^cipitatum 
album.  It  was  this  erroneous  publication  of  Kerner's  that  gave 
bisnnith  a  bad  name,  from  which  it  has  not  yet  entirely  recovered. 
Other  reports  on  poisoning  by  bismuth  are,  in  all  probability, 
attributable  to  the  use  of  impure  preparations,  containing  arsenic 
and  lead.    Chemically  pure  bismuth  subnitrate  is  non-poisonous. 

Boas^^  prefers  the  subcarbonate  to  the  subnitrate,  Hannon^^ 
having  previously  called  attention  to  bismuth  subcarbonate,  as 
mentioned  above.  The  subcarbonate  is  non-poisonous  and  prob- 
ably has  the  same  general  effect  as  the  subnitrate,  including  the 
antacid  effect.  An  advantage  of  bismuth  subcarbonate  is  that  it 
colors  the  feces  w'hite,  thereby  facilitating  the  recognition  of  any 
coarse  admixture  of  blood.  Bismuth  subnitrate,  on  the  other 
hand,  colors  the  stool  black  or  greenish  black  through  the  formation 
of  bismuth  oxide,  which  may  either  lead  timid  patients  to  erro- 
neously suspect  hemorrhage,  or  conceal  an  actually  existing  hemor- 
rhage. An  objectionable  feature  of  bismuth  subcarbonate  is  that, 
on  entering  into  combination  with  hydrochloric  acid  of  the  stomach, 
it  releases  a  certain  amount  of  carbon  dioxide,  which  under  certain 
circumstances  may  give  rise  to  considerable  distention  of  the 
gastric  w^all  and  the  ulcer.  Besides,  the  beneficial  effect  of  the 
liberated  nitric  acid  is  lost. 

Bismuth  subgallate  is  a  very  acceptable  substitute  for  bismuth 
subnitrate.  It  can  be  freely  suspended  in  water  and  is  non-toxic, 
but  its  constipating  effect  is  greater  than  that  of  bismuth  subnitrate. 
It  can  be  suspended  not  only  in  water,  but,  as  recommended  by 
Ageron,^^  in  oil  to  advantage. 

"  Lclirbuch  dcr  Magenkrankheiton  f.  Aerzte  unci  Studiercnde,  1909,  licrlin. 
'■•  Diagnostik  und  Thorapie  d(;r  Magenkrankhciten,  1907,  Part  II.  Leipzig. 
'5  Die  Thorapie  dor  Magcn  und  Darnikrankheilen,  Berlin- Wicn    1907. 
'*  Loc.  cit.  "  Loc.  cit.  's  Loc.  cit. 

'»  MUnch.  tned.  Woch.,  1902,  No.  30. 
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CONTRIBUTION    TO    THE    BACTERIOLOGY    OF    PERITONITIS, 

WITH  SPECIAL  REFERENCE  TO  PRIMARY 

PERITONITIS.' 


By  Morris  Fisiibein,  M.D., 


(From  the  Pathological  Laboratory  of  Rush  Medical  Colle{;i',  Chicago.) 

The  purpose  of  this  report  is  twofold:  (1)  To  discuss  the  records 
in  the  pathological  laboratory  of  Jliish  jNledical  College  of  bacterio- 
logical examinations  made  of  material  obtained  from  the  perittmeal 
cavity  after  death  from  peritonitis,  and  (2)  to  compare  the  results 
of  this  analysis  with  other  similar  summarizing  reports  on  the 
bacteriology  of  peritonitis. 

In  a  rather  thorough  search  of  the  literature  the  only  statistical 
reviews  of  a  similar  nature  of  the  bacteriology  of  peritonitis,  as  it 
may  be  studied  by  examination  of  peritoneal  fluids  made  after 
death,  including  any  considerable  number  of  cases,  are  those  of 
Flexner^  and  ]\Ianahan.^ 

The  examinations  made  in  the  pathological  laboratory  of  Rush 
jMedical  College  were  undertaken  for  the  most  part  by  students  as 
a  part  of  their  routine  work  and  under  careful  supervision.  The 
postmortem  examinations  were  held  in  the  Cook  County  Hospital, 
the  Presbyterian  Hospital,  and  in  a  number  of  other  hospitals  in 
Chicago;  a  few  were  in  private  homes  or  in  undertaking  establish- 
ments. The  report  of  Flexner  includes  a  summary  of  the  cases 
observed  in  the  Johns  Hopkins  Hospital  up  to  1897  and  that  of 
IManahan  the  records  of  the  ]Massachusetts  General  Hospital  up 
to  1905.  As  the  records  of  the  pathological  laboratory  cover  a 
period  of  approximately  thirteen  years  previous  to  1911,  each 
report  overlaps  the  preceding  one  by  six  years. 

Anatomically,  peritonitis  in  the  records  I  have  studied  has  been 
divided  into  purulent,  serofibrinous,  fibrinous,  acute  septic,  hemor- 
rhagic, fibrinopurulent,  and  seropurulent  types.  Of  each  form 
there  were:  Purulent,  64;  serofibrinous,  04;  fibrinous,  33;  acute 
septic,  11;  hemorrhagic,  G;  fibrinopurulent,  6;  seropurulent,  2. 

The  anatomical  character  of  the  inflammation  does  not  bear 
any  relationship  to  the  nature  of  the  primary  lesion  when  such 
exists,  nor  does  it  seem  to  be  influenced  by  the  presence  of  various 


'  Read  before  the  Chicago  Pathological  Society,  April  8,  1912. 
2  Philadelphia  Med.  Jour.,  1898,  ii.  1019. 
'  Boston  Med,  and  Surg.  Jour.,  1905,  clii,  346, 
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hactcria  aloiic  or  in  (•()nil)iiiati()ns  of  \iirious  kinds.  \  arioiis  hartcria 
or  tlu-  saiMc  hactt-ria  t-aiisc  the  sainc  or  (lillVrcnt  loriiis  of  j)crit(tiiiti.s, 
and  a  similar  lack  of  relationship  exists  between  such  disease 
conditions  as  pneumonia,  cholecystitis,  appendicitis,  salj)inp:itis, 
etc.,  in  so  far  as  the  features  of  the  i)eritonitis  are  c(uicerne<l.  In 
these  res})ects  the  conclusions  arrixed  at  from  a  study  of  the  records 
I  have  examined  are  ct)nfirmatory  of  those  pre\iously  made  by 
Flexner  and  Manahan. 

In  classifyiufj  my  records  of  cases  of  peritonitis  I  have  u.sed  the 
classification  i)roposed  by  Flexner  in  1S!)S,  which  seems  for  all 
purposes  the  best  i)ossil)le  in  that  it  is  simple,  distinct,  and  a  real 
expression  of  clinical  and  bacteriological  etiology.  Previous  to 
that  time  the  classification  of  Tavel  and  Lanz'*  proposed  in  1893 
was  the  one  commonly  used.  These  authors  divided  all  ])eritoni- 
tides  into  primary  and  secondary  types;  the  former  including  blood 
and  lymph  infections  and  being  mono-infectious,  that  is,  with  one 
organism,  and  the  latter  all  other  cases,  and  being  polyinfections. 
Flexner  divided  all  cases  of  peritonitis  into  primary,  exogenous, 
and  endogenous  types.  Primary  peritonitis  occurs  as  a  result  of 
j)revious  chronic  diseases  or  an  infectious  focus  elsewhere  in  the 
body,  the  infecting  organism  being  brought  by  the  blood  or  lymph 
channels  to  the  peritoneum.  Exogenous  peritonitis  occurs  as  a 
result  of  wound  infection  from  gunshot  wounds,  abortion  with 
sepsis,  septic  instruments,  etc.,  and  includes  laparotomies  with 
subsequent  peritonitis.  Endogenous  peritonitis  occurs  as  a  result 
of  organisms  coming  from  foci  in  relation  to  the  peritoneal  cavity, 
the  most  common  cause  being  various  affections  of  the  appendix. 
Further  division  is  then  made  into  pure  and  mixed  types  where 
one  or  more  than  one  organism  is  found. 

In  the  following  table,  which  includes  all  cases  of  peritonitis 
in  the  Rush  records,  in  which  bacteriological  examinations  were 
made,  is  given  the  clas.sification  and  number  of  cases  of  each  type, 
the  organisms  found,  and  their  frequency  i^i  pure  and  mixed 
infections. 

*  MittciliiriKon  ;ius  kliii.  n.  iiu'd.  Inst,  dor  Scliwciz,  1S03. 
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Table  I. 


Organisms 


Colon  bacillus 

Streptococci     . 

Staphylococci 

Pneumococci   . 

Gas  bacillus     . 

Bacillus  proteus 

Bufillus  mucosus 

Typhoid  bacillus 

Bacillus  pyocyanous 

Bacillus  paratyphosus 

Micrococcus  tetragenes 

Unidentified    . 

Sarcinse       .... 

Bacillus  cloacse 

Combinations: 

Colon  bacillus  and   strepto 
coccus     . 

Colon  bacillus  and  staphylo- 
coccus    . 

Colon  bacillus  and  pneumo 
coccus    . 

Colon   bacillus  and   typhoid 
bacillus  . 

Colon  bacillus  and    bacillus 
pyocj'aneus 

Colon    bacillus    and    ^Micro 
coccus  tetragenes 

Colon  bacillus  and  bacillus 
cloacae     . 

Colon  bacillus  and  gas  bacil- 
lus 

Colon   bacillus   and   bacillus 
proteus  . 

Colon   bacillus   and   bacillus 
mucosus 

Colon   bacillus   and   sarcinse 

Streptococci    and    staphylo- 
cocci  

Streptococci     and     pneumo- 
cocci   

Staphylococci   and   pneumo- 
cocci  

Staphylococci    and    typhoid 
bacilli 

Staphylococci    and    bacillus 
pyocyaneus        ... 

Multiple  organisms    . 

Totals 


Primary 


Pure 


Mixed 


10 
7 
9 
4 


Total 

13 
12 
12 
9 
1 

1 

1 

1 


32 


Exogenous 


Endogenous 


Pure 


Mixed 


Total] Pure  Mixed 


I  27 
3 
4 
2 

1 

3 
1 
1 


40 
18 
29 
5 
1 
2 
2 
3 
1 


6 
10 
1 
1 
1 

2 

1 

2 

1 
1 


45 


Total 


67 
21 
33 
7 
1 
3 
2 
6 
2 
1 

3 
1 
3 


6 
10 
1 
1 
1 

2 

1 

2 

1 
1 


89 


In  the  report  of  Flexner  a  protocol  or  short  summary  of  the 
anatomical  diagnosis  in  each  case  is  given;  Manahan  classified  all 
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liis casi's  iiccordiiii,'  to  various  rather  wcll-dcfiiicd  anatomical  causes. 
\u  tlic  following  table  1  luive  recorded  the  sij^nificaiit  ])oitit  iu  the 
anatomical  diagnosis  in  each  case  iiiclii(ied  in  the  postmortem 
records  of  the  pathological  laboratory  of  Rush  Medical  College, 
and  have  followed  to  some  extent  the  outline  of  Manahan. 

Table  II. 

Sources  of  peritonitis.                                                              Type.  Cases. 
Cause  not  found  or  suppuratiiin  foci  ut  points  ilistunt  from  pcri- 

toueul  cavity Primary  IS 

Salpingitis Endogenous  20 

Terminal  peritonitis  in  pneumonia Primary  18 

Perforation  of  small  intestine Endogenous  17 

Carcinoma  of  stomach Endogenous  15 

Eollowing  laparotomy  for  other  than   suppurative  conditions  in 

peritoneum Exogenous  15 

Typhoid  ulcer  with  or  without  perforation Endogenous^  13 

.Appendiceal  abscess Endogenous  11 

Extension  from  adjacent  suppuration Endogenous  10 

Perforated  appendix  with  abscess Endogenous  9 

Carcinoma  of  genito-urinary  tract Endogenous  5 

Carcinoma  of  large  intestine  or  rectum Endogenous  5 

Puerperal  uterus Endogenous  4 

Perforation  of  large  intestine Endogenous  4 

Carcinoma  of  pancreas Endogenous  3 

Colotomy Endogenous  3 

Extra-uterine  pregnancy lOndogenous  3 

Ulcerative  cholecystitis Endogenous  2 

Abscess  of  bladder  wall Endogenous  2 

Gangrenous  pancreatitis Endogenous  2 

Ruptured  liver  abscess Endogenous  1 

Perforation  of  uterus Endogenous  1 

Sarcoma  or  abdomen Endogenous  1 

Intestinal  obstruction Endogenous  1 

Hemorrhagic  pancreatitis Endogenous  1 

Abortion Endogenous  1 

Gastric  ulcer,  operated Endogenous  1 

This  includes  in  all  184  cases,  of  which  there  are  39  primary,  16 
exogenous,  and  129  endogenous.  It  is  at  once  apparent  that  there 
may  be  consideral)le  overlapping  in  such  a  division  of  sources  and 
some  difficulty  in  determining  the  classification  in  one  or  two 
cases. 

A  comparative  study  of  the  results  included  in  the  three  tabula- 
tions has  been  of  considerable  interest  in  many  respects.  It  has 
afforded  an  insight  into  the  advance  of  bacteriological  study,  with 
facilitation  of  technique;  it  has  enabled  us  to  arrive  more  accurately 
at  the  true  value  of  various  factors  involved  because  of  the  greater 
numbers  of  cases  thus  brought  together,  and  has  enabled  us  to 
eliminate  any  factors  determined  in  the  different  studies  of  this 
nature,  which  might  seem  to  be  related  to  the  various  types  of 
material  found  in  special  localities.  In  the  following  table  are 
included  100  cases  summarized  by  Flexner,  110  cases  summarized 
by  Manahan,  and  12()  cases  included  in  the  records  I  have  analyzed 
in  wliich  bacteriological  studies  were  made. 
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Total  number  of  cases    . 

Organisms: 
Colon  bacillus 
Staphylococcus     . 
Streptococcus. 
Pneuinococcus 
Typhoid  bacillus 
Bacillus  proteus   . 
Bacillus  mucosus 
Bacillus  cloacae     . 
Gas  bacillus 
Bacillus  pyocyaneus 
Micrococcus  tetragenes 
Bacillus  (lactis)  aerogenes 
Bacillus  paratyphosus 
Unidentified    . 
Types  of  infection 
Pure  infection 
Mixed  infection 
Primary,  pure 
Primary,  mixed 
Exogenous,  pure 
Exogenous,  mixed 
Endogenous,  pure 
Endogenous,  mixed 


Table 

111. 

Rush. 

Flcxner. 

Manaban. 

Totals 

120 

106 

110 

342 

83 

55 

45 

183 

4S 

27 

8 

83 

35 

54 

54 

143 

17 

8 

12 

37 

6 

3 

0 

9 

3 

6 

0 

9 

3 

0 

12 

15 

3 

0 

0 

3 

2 

8 

1 

11 

2 

6 

0 

8 

2 

0 

0 

2 

1 

0 

0 

1 

1 

0 

0 

1 

3 

8 

2 

13 

126 

106 

110 

342 

63 

55 

51 

169 

63 

47 

37 

147 

17 

9 

7 

33 

15 

1 

2 

18 

2 

25 

10 

37 

3 

9 

5 

17 

44 

21 

34 

99 

45 

37 

30 

112 

"Unreliability  of  statistics"  is  an  extremely  trite  phrase.  This 
triteness  is  in  itself  an  expression  of  the  truth  of  the  statement. 
Nevertheless,  reports  of  large  numbers  of  cases  have  in  the  past 
resulted  in  much  valuable  information,  especially  in  regard  to 
etiology  and  the  results  of  treatment;  they  have  in  many  cases 
indicated  prophylaxis.  Even  after  making  such  full  and  liberal 
allowances  as  can  best  be  made  only  by  one  who  has  labored  with 
such  statistics  as  these,  it  has  seemed  to  me  that  some  generalization 
was  justifiable. 

From  the  facility  and  ease  with  which  the  cases  have  been 
brought  under  Flexner's  classification,  it  seems  proper  to  point 
out  again  that  for  all  purposes  such  a  classification  as  that  proposed 
by  Flexner  is  to  be  preferred.  It  suggests  at  once  both  the  clinical 
and  bacteriological  etiology  of  the  peritonitis,  and  the  route  of 
infection  must  be  of  primary  importance  in  the  classification  of  the 
condition. 

The  bacteriological  results  given  in  Table  I  were  determined  by 
students  in  the  department  of  pathology  of  Rush  ^Medical  College. 
During  the  first  half  of  the  thirteen  years  covered  b}'  the  records, 
cultures  were  made  from  colonies  obtained  on  plates  of  plain  agar. 
Since  that  time  the  technique  has  been  as  follows:  Fluids  are 
withdrawn  in  sterile  pipettes  and  transmitted  as  soon  as  possible 
to  the  laboratory,  where  tubes  of  agar,  melted  and  cooled  to  43°  C, 
and  mixed  with  about  8  drops  of  human  defibrinated  blood,  are 
inoculated  with  two  dilutions.    These  are  poured  into  plates  and 
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subcultures  are  made  from  colonies  developing  on  these  plates. 
While  the  results  do  not  indicate  by  the  number  and  types  of 
organisms  found  any  ovcTwhelming  superiority  in  this  latter 
method,  they  seem  t()  show  that  the  identification  of  the  organism 
is  made  quicker  and  more  often  by  the  latter  method.  The  results 
included  in  Flexner's  report  as  well  as  those  of  Manahan  represent 
bacteriological  studies  made  by  men  in  all  j)robability  better 
trained  in  this  work.  The  comparative  study  of  the  various  results 
has  therefore  been  of  great  interest,  and  seems  to  show  in  gross, 
great  similarity. 

For  the  reason  that  both  previous  reports  included  the  various 
combinations  in  which  organisms  were  found,  such  a  procedure 
was  followed  here,  although  it  seems  to  offer  but  little  in  the  way 
of  valuable  information  as  to  the  bacteriological  etiology  of  peri- 
tonitis. Occurrence  of  various  organisms  in  symbiosis  is  of  import- 
ance, and  in  this  regard  it  is  worthy  of  note  that  both  in  these 
records  and  those  reported  by  Flexner  the  Bacillus  pyocyaneus  was 
found  together  with  the  colon  bacillus,  although  Dudgeon  and 
Sargent,^  in  a  report  made  in  1905,  affirm  as  a  result  of  numerous 
experiments,  that  this  is  not  possible. 

The  colon  bacillus  was  found  183  times  in  342  cases.  Its  import-, 
ance  as  a  factor  in  the  bacteriology  of  peritonitis  will  at  once  be 
conceded,  but  the  point  of  interest  is  as  to  whether  it  occurs  singly 
in  any  large  proportion  of  cases  or  is  usually  associated  with  some 
other  organism.  Flexner  found  11  single  infections  and  44  multiple, 
Manahan  found  12  single  and  33  multiple,  and  I  have  found  31  pure 
and  52  multiple.  We  must  therefore  conclude  that  the  colon  bacilus 
most  commonly  occurs  mixed  with  other  organisms  and  that  it  may 
quite  often  occur  singly.  Further  analysis  shows  that  it  is  seldom 
if  ever  a  blood  infection,  and  that  in  all  cases  of  primary  peritonitis 
where  the  colon  })acillus  is  found  it  is  probably  the  second  invader. 

The  staphylococci,  according  to  the  records  of  the  Rush  Patho- 
logical Laboratory,  occur  more  commonly  than  would  seem  to  be 
the  case  from  the  reports  of  Flexner  and  Manahan.  It  is  generally 
known  that  the  staphylococcus  may  often  be  a  contaminating 
organism  in  amateurish  bacteriological  work.  However,  in  the 
report  of  Dudgeon  and  Sargent,  which  includes  records  of  bacterio- 
logical examinations  of  peritoneal  fluids  taken  at  the  time  of 
operation,  the  staphylococcus  w^as  found  in  108  of  270  cases.  This 
seems  to  be  the  only  report  of  this  character  in  the  accessible  liter- 
ature, and  it  would  seem  to  indicate  that  a  large  proportion  of 
staphylococci  in  peritoneal  fluids  is  to  be  expected  rather  than  not. 

As  a  virulent  organism  commonly  associated  with  septicemia,  the 
importance  of  the  streptococcus  as  a  causative  factor  in  peritonitis, 
especially  the  primary  type,  is  at  once  apparent.    Its  occurrence 

'  Lancet,  1905,  i,  473. 
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in  cases  of  peritonitis  where  a  septicemia  is  present  is  shown 
by  Manahan,  wlio  found  septicemia  present  in  32  of  110  cases, 
the  streptococcus  being  present  in  24,  pneumococcus  in  5,  and  tlie 
staphylococcus  in  2.  From  the  cases  inchided  in  Table  I  it  was 
found  that  the  pneumococcus  was  of  more  importance  than  the 
streptococcus  as  regards  the  association  of  peritonitis  with  a 
septicemia. 

In  none  of  the  reports  was  record  made  of  the  presence  of  the 
gonococcus  in  peritoneal  fluids  examined  post  mortem. 

The  relative  importance  of  the  pneumococcus  in  recent  years 
is  well  expressed  by  the  numerical  ratio  shown  by  the  recortls  of 
Flexner,  Manahan,  and  the  Rush  records  respectively.  It  seems 
to  be  particularly  associated  with  primary  peritonitis,  and  the 
literature  of  the  last  few  years  contains  many  reports  of  primary 
pneumococcic  peritonitis. 

The  typhoid  bacillus  occurs  in  peritoneal  fluid  in  cases  of  peri- 
tonitis where  there  is  a  perforation  of  the  small  bowel  or  where 
no  such  perforation  exists.  All  these  cases  have  been  classified  as 
endogenous,  although,  as  is  obvious,  some  may  have  been  primary, 
or  all,  in  which  no  perforation  was  found,  may  have  been  primary. 

Bacillus  mucosus  is  of  importance  as  shown  by  the  figures  given, 
and  the  gas  bacillus  is  a  common  finding  in  all  cases  of  feculent 
peritonitis. 

The  majority  of  all  cases  of  peritonitis  are  endogenous  in  char- 
acter and  are  due  to  a  combination  of  the  colon  bacillus  and  other 
organisms,  usually  staphylococci  and  streptococci. 

Exogenous  peritonitis  occurs  much  less  commonly  with  perfect- 
ing of  operative  aseptic  technique  and  with  lessening  of  exploratory 
laparotomy,  instrumental  abortion,  etc. 

The  records  of  the  Rush  Laboratory  include  39  cases  of  primary 
peritonitis  in  184  cases,  or  25  per  cent.,  as  contrasted  with  10  per 
cent,  in  the  reports  of  Flexner  and  Manahan.  Primary  peritonitis, 
which  includes  blood  and  lymph  infections,  both  from  infected 
foci  elsewhere  in  the  body  or  from  previous  chronic  disease,  or  all 
cases  apparently  idiopathic,  forms  a  larger  proportion  of  acute 
cases  than  is  commonly  supposed.  For  this  reason  and  because  of 
the  interest  attached  to  this  subject  a  further  analysis  was  made 
of  all  cases  coming  under  this  classification  and  a  rather  thorough 
search  of  the  astonishingly  meagre  recent  literature  was  under- 
taken with  a  view  to  summing  up  the  reports  to  the  present  time. 

Primary  Peritonitis.  In  the  decade  from  1870  to  1880  the 
subject  of  idiopathic  peritonitis  received  considerable  attention 
from  various  writers  (Collie,^  Lewis,'^  Meade,^  Semple^  and  others), 
who  advanced  various  theories  as  to  its  origin  without  any  actual 
basis  upon  which  to  found  their  conclusions.    They  considered  the 

•  Med.  Exam.,  London,  1877,  ii,  843.  '  Trans.  Med.  Soc.  New  York,  1873,  p.  143. 

•  British  Med.  Jour.,  1876,  ii,  p.  393.  »  Med.  Exam.,  London,  1878,  iii,  553. 
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subject  from  a  inircly  clinical  standpoint,  and  attempted  to  sohc 
the  origin  ot"  the  condition,  finally  associating  it  with  siee|)inu  in  a 
drauijht,  catching  cold,  etc. 

Flexner,  in  lMi7,  called  attention  to  the  classification  of  Ta\el 
and  Lanz,  previously  mentioned,  and  the  relation  of  the  apparently 
idiopatiiic  peritonitis  to  blood  and  lymj)h  infections,  when  a 
previous  chronic  disease  occurred  in  an  indix  idnal,  or  where  there 
was  an  infectious  focus  elsewhere  in  the  body. 

Nothnagel,"'  in  1901,  argued  against  such  an  hypothesis,  but 
stated  "that  the  last  word  on  this  subject  must  come  from  the 
pathologist,  not  tlie  clinician."  He  states  that  in  13  cases  reported 
by  (irawitz  from  a  total  of  SG7  none  would  bear  close  criticism. 
To  him  it  was  clear  that  although  theoretically  any  causes  acting 
on  the  pericardium,  pleura,  or  meninges  to  set  up  inflammation 
might  act  as  well  upon  the  peritoneum,  careful  scrutiny  would  reveal 
in  all  supposedly  primary  cases  som.e  endogenous  source  for  infec- 
tion. He  mentioned  a  case  in  which  a  patient  caught  cold,  the 
tonsils  being  found  much  infected  with  a  form  of  streptococcus. 
In  a  subsequent  supposedly  primary  peritonitis  the  same  type 
of  organism  was  found.  The  explanation  advanced  l)y  Xothnagel 
is  that  the  patient  swallowed  mucus  containing  these  streptococci, 
and  that  they  gained  their  entrance  to  the  peritoneum  through 
the  stomach  wall  rather  than  by  a  blood  or  lymph  infection.  In 
view  of  the  results  of  modern  investigation  with  recovery  of 
organisms  from  the  blood  in  similar  cases  these  suggestions  of 
Nothnagel  become  of  interest  only  in  a  historical  way. 

Armstrongi^  in  1903  found  5  cases  of  primary  peritonitis  in 
102  autopsies.  Osier  in  an  analysis  of  102  autopsies  from  earlier 
records  found  12  cases.  "In  every  instance,"  says  Armstrong,  "the 
subject  was  a  female."  In  2  instances  the  streptococcus  was 
found,  in  1  the  pneumococcus,  and  in  2  no  bacteriological  studies 
were  made.  The  fact  that  all  these  cases  occurred  in  females  seems 
to  suggest  to  Armstrong  that  the  uterus  and  Fallopian  tubes  w'ere 
the  mode  of  entrance  of  the  organisms.  In  other  words,  they  would 
be  exogenous  rather  than  primary.  He  also  suggested  that  a 
locus  minoris  resistentia  in  the  peritoneum  may  be  established  by 
shutting  off  the  blood  supply,  not  uncommonly  by  caseating 
tuberculous  retroperitoneal  lymph  glands,  and  bacteria  brought  by 
the  blood,  or  through  the  pleura  or  tubes  set  up  an  infection. 

The  opinion  of  Spencer'^  [^^  g^  report  in  which  he  discusses  several 
cases  of  apparently  idiopathic  peritonitis  is  that  in  every  instance 
the  bacteria  must  come  from  the  intestines  or  stomach  or  other 
organs  within  the  abdominal  cavity.  He  does  not  consider  the 
blood  or  lymph  routes  of  infection  as  possibilities. 

10  Wien.  med.  Presse,  1901,  xlii,  1321.  "  Montreal  Med.  Jour.,  10(«,  xxxii,  72.S. 

"  Westminster  Hosp.  Rep.,  London,  1907,  xv,  18. 
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In  a  report  of  several  cases  by  Sheldon"  in  1902  the  work  of 
Hawkins,  who  showed  that  an  appendix  may  appear  perfectly 
normal  and  still  contain  minnte  abscesses  which  give  rise  to  infec- 
tion, is  supported.  Sheldon  concludes  that  in  all  cases  of  apparently 
idiopathic  peritonitis,  organisms  gain  access  to  the  peritoneum 
from  the  intestines  or  other  organs  within  the  abdominal  cavity. 

Of  the  39  cases  of  primary  peritonitis  in  184  cases  included  in 
the  Rush  records  in  IS  instances  a  pneumonia  was  present.  In 
order  to  make  clear  the  conditions  existing  in  the  other  cases  a 
short  abstract  of  the  chief  points  in  the  anatomical  diagnosis  of 
each  case  is  given. 

Case  I,  No.  030. — Acute  serofibrinous  peritonitis.  Micrococcus 
tetragenes;  colon  bacillus.  Cardiac  hypertrophy;  emphysema  and 
purulent  bronchitis;  acute  and  chronic  pleuritis  and  empyema; 
cirrhosis  of  the  liver,  with  gummas;  cholelithiasis;  chronic  gastric 
catarrh. 

Case  II,  No.  732. — Acute  serofibrinous  peritonitis.  Bacillus 
pyocyaneus;  colon  bacillus.  Chronic  tuberculous  cavities  in  the 
lungs;  chronic  disseminated  pulmonary  tuberculosis;  marasmus. 

Case  III,  No.  859. — Acute  serofibrinous  peritonitis.  No  bac- 
teriological study  made.  Premature  birth;  congenital  syphilis; 
double  white  pneumonia;  osteochondritis. 

Case  IV,  No.  938. — Diffuse  fibrinopurulent  peritonitis.  jNIicro- 
coccus  tetragenes;  colon  bacillus;  Streptococcus  pyogenes.  Hyper- 
plasia of  lymphoid  tissue  in  intestinal  canal;  emphysema  and 
atelectasis  of  lungs;  cloudy  swelling  of  liver  and  of  kidneys;  acute 
splenitis;  hypertrophy  of  left  ventricle;  hypoplasia  of  aorta;  tonsils 
enlarged,  dark  red,  and  soft  on  section. 

Case  V,  No.  959. — Fibrinous  peritonitis.  No  bacteriological 
study  made.  Enlarged  retroperitoneal  and  mediastinal  lymph 
glands;  right  fibrinous  pleuritis;  edema  of  lungs;  interstitial  myo- 
carditis; chronic  inflammation  of  the  gall-bladder;  hypertrophy  of 
tonsils. 

Case  VI,  No.  966.  Diffuse  fibrinopurulent  peritonitis.  Staphy- 
lococcus albus.  Vaccination  wound  of  right  leg;  suppurative 
adenitis  of  right  deep  inguinal  and  iliac  glands;  purulent  infiltration 
of  retrocecal  tissue. 

Case  VII,  No.  996. — Fibrinous  peritonitis.  Gas  bacillus. 
Puerperal  uterus;  general  invasion  of  gas-producing  organisms. 

Case  VIII,  No.  1059. — Serofibrinous  peritonitis.  No  bacterio- 
logical study.  Small  white  kidney;  acute  bronchitis,  with  abscess 
formation  in  adjoining  lung  tissue. 

Case  IX,  No.  1133. — Fibrinopurulent  peritonitis.  Staphylococci. 
Fibrous  and  fibrinous  pleuritis;  acute  vegetative  aortic  endocar- 

»»  Med.  Record,  1902.  Ixii. 
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ditis;  iwutv  splenitis;  piicriHTiil  utcnis;  liyprrplasiu  of  lyiiipli(»i<l 
tissues  in  intestines. 

Cask  X,  No.  12()2. — Purulent  peritonitis.  Colon  haeillus. 
Multilobular  fatty  atrophic-  eirrhosis  of  liver;  ieterus;  aseites;  arterio- 
selerosis  (slight);  dilatation  of  esophageal  and  heinorrhoidal 
veins. 

Case  XI,  Xo.  1312. — Fibrinous  peritonitis.  Streptoeoceus. 
Aeute  aortie  endocarditis;  organizing  fibrinous  j)ericarditis;  eardiac,' 
dilatation  and  hypertrophy;  fibrinous  pleuritis. 

Case  XII,  Xo.  f.'UO. — Fil)rinoj)urulent  peritonitis.  Tneumo- 
coccus;  colon  bacillus.  Fatty  degeneration  of  heart  and  kidneys; 
goitre. 

Case  XIII,  X'^o.  1013. — Serofibrinous  peritonitis.  X'^o  bacterio- 
logical study  made.  Atrophic  cirrhosis  of  li\'er;  dilatation  of 
esophageal  veins;  chronic  endocarditis. 

C.vse  XI\',  X'^o.  1()45. — Fibrinous  peritonitis.  Staphylococci. 
Atrophic  cirrhosis  of  liver;  ascites;  general  anasarca;  icterus; 
chronic  valvular  and  mural  endocarditis;  chronic  pleuritis; 
postmortem  fat  necrosis  in  pancreas. 

Case  X\',  Xo.  1()3().^^ — Serofibrinous  peritonitis.  Colon  bacillus; 
staphylococcus.    Generalized  blastomycosis. 

Case  XVI,  X^o.  1692. — Serofibrinous  peritonitis.  Fneumococcus. 
Seropurulent  arthritis  of  knee-joint;  acute  mediastinitis;  acute 
hyjx'rplastic  splenitis;  hyperplasia  of  intestinal  lymphoid  tissue. 

Case  XVII,  Xo.  1701. — Fibrinous  peritonitis.  Colon  bacillus; 
streptococci.  Diabetes;  gangrene  of  toe;  acute  nephritis;  tuber- 
culosis of  sacTo-iliac  synchondrosis;  chronic  mural  endocarditis; 
suppurative  sternoclavicular  synovitis;  psoas  abscess. 

Case  XVIII,  X^o.  1734. — Serofibrinous  peritonitis.  No  bacterio- 
logical study  made.  Atheromatous  ulcers  of  aorta,  with  multiple 
thrombi;  embolism  of  superior  mesenteric  artery;  infarction  of 
small  intestines;  multii)le  foci  of  necrosis  in  })ancreas. 

Case  XIX,  Xo.  17(58. — Serofil)rinous  ])eritonitis.  Strei)to('()ccus. 
Acute  hyi)erplastic  tonsillitis.  Hyperplasia  of  all  lymph  glands; 
small  localized  abscess  in  right  lower  lobe  of  lung;  edema  of  larynx. 

Case  XX,  Xo.  1802. — f'ibrinous  peritonitis.  Colon  bacillus; 
streptococcus.  Puerperal  uterus;  septic  endometritis,  suppurating 
corpus  luteum  of  pregnancy. 

Case  XXI,  X'o.  1808. — Serofibrinous  peritonitis.  Streptococcus. 
Chronic  parenchymatous  nephritis;  pleuritis;  chronic  pericarditis; 
cystitis;  gastritis. 

In  18  cases,  as  already  stated,  pneumonia  existed,  with  large 
numbers  of  pneumococci  in  the  lung  and  circulation.  In  7  cases 
there  was  an  associated  endocarchtis,  chrome  in  type,  and  often 
also  pleuritis.    In  4  cases  hyperplasia  of  lymphoid  tissue  was  marked. 

"  E.  E.  Irons  and  E.  A.  Graham,  Jour.  Infect.  Dis.,  I'.iOO,  iii,  000, 
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In  4  cases  sui)])iirative  foci  were  present  elsewhere  in  the  Ixxly, 
distant  from  the  peritoneum.  Besides  these,  there  was  1  case  of 
marasmus  in  tul)erculosis,  1  case  of  premature  birth  witli  con- 
genital syphiHs,  and  a  case  of  generalized  blastomycosis.  In  3 
cases  a  cirrhosis  of  the  liver  was  present. 

A  tonsillar  lesion  is  believed  often  to  form  the  point  of  entrance 
for  organisms  which  bring  about  an  endocarditis  or  pleuritis,  and 
grouping  together  the  cases  in  which  there  were  endocarditis  and 
hyperplasia  of  the  lymphoid  tissue  in  the  throat  we  find  that  the 
streptococcus  was  found  four  times,  the  staphylococcus  twice,  and 
in  2  cases  no  bacteriological  studies  were  made.  In  the  12  cases 
of  primary  peritonitis  reported  by  Flexner  the  streptococcus  was 
found  five  times  and  the  staphylococcus  twice.  The  inference  that 
some  relationship  exists  is  fully  justifiable,  and  after  pneumonia 
such  a  condition  as  this  might  well  be  looked  for  in  all  cases  of 
supposedly  primary  idiopathic  peritonitis. 

The  case  of  terminal  peritonitis  in  congenital  syphilis  in  an 
infant  is  of  interest  because  of  the  not  uncommon  occurrence  of 
such  peritonitis  as  the  causal  factor  of  death  in  infants  whose 
resistance  is  lowered.  Thus  Holt^'  reports  a  fibrinopurulent 
peritonitis  of  unknown  origin  in  a  male  child,  aged  six  months,  in 
whom  the  streptococcus  was  isolated  from  the  peritoneal  fluid, 
and  mentions  6  other  cases  in  his  own  experience.  Dr.  H.  F. 
Helmholtz^^  has  described  to  me  3  cases  which  he  examined  thor- 
oughly and  in  which  he  could  find  no  demonstrable  source  for 
infection.  In  such  instances  it  might  well  be  that  bacteria  had 
passed  from  the  throat  to  the  blood  and  thence  to  the  peritoneal 
cavity. 

Summary.  Peritonitis  would  seem  therefore  in  the  light  of  the 
results  here  given  to  be  most  commonly  associated  bacteriologic- 
ally  with  a  combination  of  the  Bacillus  coli  and  other  organisms, 
usually  staphylococci  and  streptococci.  The  origin  clinically 
is  usually  endogenous,  affections  of  the  appendix  being  of  major 
importance,  the  female  organs  of  generation  being  next  in  impor- 
tance. Exogenous  peritonitis  is  becoming  exceedingly  rare  with 
improvement  of  aseptic  technique  in  the  handling  of  wounds  and 
in  operative  methods. 

As  has  been  mentioned,  but  one  complete  report  of  bacterio- 
logical conditions  in  peritonitis  at  the  time  of  operation  is  avail- 
able. The  work  of  Dudgeon  and  Sargent  gives  conclusions  some- 
what at  variance  with  those  determined  by  postmortem  examina- 
tions of  peritoneal  exudates,  and  should  therefore  be  confirmed, 
with  a  view  to  arriving  at  the  relation  between  the  condition  exist- 
ing at  the  time  of  operation  and  that  found  post  mortem.  In 
connection  with  this  point  it  is  of  extreme  interest  to  note  that 

'5  Arch.  Pediatrics,   190G.   xxiii,  278.  i^  Personal   communication. 
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recently  tlie  (luestion  of  the  relation  oi"  anaerobic-  bacteria  to  appen- 
dicitis particularly  is  attracting  much  attention.  Runeborg'^  and 
Ileyde'Miaveshowntliat  in  many  instances  of  appenchcitis  anaerobes 
predominated  over  aerol)ic  bacteria  and  ajfghitinated  with  the 
patient's  serum  in  higher  dilutions.  Other  writers,  basing  their 
conclusions  upon  simihir  experiments,  state  that  Bacillus  coli  is 
of  most  importance  etiologically  (Kotzenberg**'  and  Klienberger^^). 
It  would  seem  therefore  that  both  aerobic  and  anaerobic  cultures 
and  determinations  had  best  be  made  in  all  instances. 

The  gonococcus  has  never  been  demonstrated  culturally  in  peri- 
toneal fluids  post  mortem  according  to  the  various  reports  of  large 
mnnbers  of  cases.  By  the  clinical  history  in  many  instances  we  are 
led  to  believe  that  the  gonococcus  is  the  exciting  cause  of  many 
peritonitides.  In  all  probability,  therefore,  its  presence  has  not 
been  shown  because  of  lack  of  development  in  cultivating  methods 
or  because  no  special  efforts  have  been  made  to  secure  it.  Because 
of  its  great  clinical  importance  this  fact  should  not  be  overlooked 
in  future  work  of  this  nature. 

Primary  peritonitis  is  more  common  than  is  ordinarily  supposed. 
In  this  report  25  per  cent,  of  all  cases  are  of  the  primary  type. 
Each  of  these  cases  is  a  subject  for  investigation.  In  practically 
all  cases  there  is  a  lowered  resistance  of  the  individual  due  to  some 
chronic  condition,  as  atrophic  cirrhosis  of  the  liver,  chronic  endo- 
carditis and  tonsillitis,  marasmus,  diabetes,  etc.  In  such  conditions 
the  resistance  of  the  peritoneum  must  be  lowered  to  such  an  extent 
that  where  ordinarily  the  highly  resistant  tissue  might  combat 
infection  with  organisms  carried  by  the  blood  stream,  in  such 
instances  it  becomes  the  seat  of  an  acute  peritonitis  which  may 
prove  fatal  unless  proper  handling  be  undertaken  after  the  con- 
dition is  recognized.  In  other  conditions  where  a  suppurative 
focus  exists  elsewhere  in  the  body,  or  where  an  infected  puerperal 
uterus,  or  acutely  infected  tonsils  pour  virulent  bacteria  into  the 
blood  stream,  we  have  the  other  factor  for  a  terminal  or  acute 
infection  of  the  peritoneum — namely,  a  virulent  organism.  In 
still  other  cases,  where  we  have  both  virulent  organisms  in  large 
quantity  and  a  lowered  resistance  of  the  individual,  we  may  readily 
have  a  condition  resembling  an  endogenous  peritonitis,  where 
through  rupture  of  an  appendix,  for  example,  large  quantities  of 
bacteria  and  toxic  material  are  poured  out  upon  an  intact  perito- 
neum, the  latter  lowering  its  resistance  and  the  former  setting  up 
an  acute  peritonitis.  It  would  seem  then  that  the  word  "  idiopathic" 
could  be  entirely  dispensed  with  in  regard  to  peritonitis,  as  mani- 

"  Studicn  iiber  die  bci  peritoneal  Infeotionon  appendik.  Ursprungs  vorkommenden  Saucr- 
stofftoleranten  sowie  oblig.  anaerob.  Bactoricn  formen.  Arb.  a.  d.  path.  Inst.  d.  Univ.  Hcl- 
singforis.     Hcriin.  i,  271,   1008. 

18  Bcitr.  zur  klin.  Chir.,  1911    Ixxvii,  1.  i»  Dcut.  mud.  Woch.,  1909,  xx.w,  201. 
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manifestly  close  scrutiny  yields  some  source  for  the  condition.  The 
bacteria  gain  entrance  to  the  i)eritoneal  cavity  and  the  inflammation 
of  the  peritoneum  is  a  manifestation  of  their  j)resence.  In  the  absence 
of  a  known  exo<i;enous  or  a  demonstrated  endogenous  source  it  is 
important  to  determine  whether  any  means  by  which  the  organisms 
gained  entrance  into  the  blood  or  lymph  stream  is  demonstrable. 


THE    PROGNOSTIC    SIGNIFICANCE    OF    THE    ATROPINE 
REACTION    IN    CARDIAC    DISEASE.^ 

By  James  E.  Talley,  M.D., 

VISITING    PHYSICIAN    TO    THE    PRESBYTERIAN    H08IITAL,    PHILADELTHIA. 

INIy  interest  in  the  influence  of  the  vagus  on  the  rate  of  the 
heart  beat  was  awakened  last  year  while  working  in  Dr.  James 
INIackenzie's  wards  in  the  Mt.  Vernon  Hospital,  London.  For  the 
many  courtesies  shown  me  by  Dr.  Mackenzie,  Prof.  Cushny,  Dr. 
JNIarris,  and  other  co-workers  in  the  clinic  I  am  deeply  grateful. 
The  work  on  which  this  paper  is  based  was  done  largely  during 
my  term  of  service  last  year  in  the  Presbyterian  Hospital,  Phila- 
delphia. I  appreciate  the  kindness  of  my  colleagues  of  the  medical 
staff  who  placed  material  at  my  disposal.  It  is  regrettable  that 
suitable  material  and  the  necessary  leisure  to  use  it  so  often  fail 
to  come  together  in  point  of  time. 

The  recapitulation  of  a  few  facts  concerning  the  normal  physio- 
logical influence  of  the  vagus  on  the  rate  of  the  heart  beat  may 
not  be  out  of  place.  Stimulation  of  one  or  both  vagi  by  a  rapidly 
interrupted  induction  current  slows  or  stops  the  heart.  Such  vagal 
stimulation  lessens  the  conductivity,  but  does  not  destroy  the 
irritability  of  the  heart,  since  direct  strong  mechanical  stimuli  may 
provoke  a  beat  even  during  cardiac  standstill  due  to  vagal  stimu- 
lation. Conversely,  section  of  one  vagus  produces  some  accelera- 
tion of  the  pulse;  section  of  both  vagi  causes  greater  acceleration. 
These  phenomena  are  constant  in  the  vertebrates  and  prove  that 
the  vagi  are  the  normal  paths  by  which  travel  continually  restrain- 
ing impulses  from  the  inhibitory  centres  in  the  medulla  to  the 
heart.  Physiologists  have  also  found  it  a  constant  experience  that 
atropine  produces  a  decided  increase  in  the  cardiac  rate  by  par- 
alysis of  the  vagi.  Clinicians  find  that  a  hypodermic  injection  of 
grain  5^^^  to  grain  .j^  o^  atropine  produces  the  same  effect.  Physi- 
ologists have  further  shown  that  atropine  acts  on  the  vagi,  and 
not  on  the  muscular  substance  of  the  heart,  by  the  observation 

'  Read  before  the  College  of  Phyisicians  of  Philadelphia,  March  6,  1912, 
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that  in  rarly  i'ml)rv()s,  so  _\()im<,'  that  no  nerves  have  yet  f^rown  to 
the  heart,  the  druj^  lias  little  or  no  etleet.- 

After  makinfj  dozens  of  injections  of  atropine,  j^rain  J-  in  rohnst 
males,  and  <^rain  -\,  in  females  and  less  rohnst  males,  the  writer 
has  yet  to  see  any  nntoward  efl'eet,  or  hear  any  decided  complaint. 
The  patient  shonld  he  told  that  the  throat  will  become  dry,  and 
ability  to  read  may  be  lost  for  part  of  the  day.  Almost  always  the 
patient  is  ready  for  the  next  meal,  rarely  complains  of  insomnia, 
and  the  followini;  day  reads  as  usnal.  The  same  has  })een  trne  in 
those  cases  of  rebellions  hemoptysis  where  the  same  doses  of 
atropine  have  been  used. 

l*rofessor  Cushny  suggested  the  releasing  of  the  vagus  by  means 
of  hypodermic  doses  of  atropine,  so-called  atropine  reaction,  in 
the  study  of  digitalis  action.  Silberberg''  made  use  of  it  in  study- 
ing the  action  of  digitalis  in  cardiac  disease,  especially  auricular 
fibrillation.  His  paper  will  be  referred  to  later.  The  method  of 
taking  the  reaction  is  thus:  The  recumbent  patient  is  made  as 
comfortable  as  possible,  the  arm  supported  on  a  pillow  or  folded 
sheet,  the  ink  polygrai)h  applied  to  the  right  radial,  the  engine 
started  at  slow  speed,  and  the  pulse  rate  taken  graphically  for  about 
ten  minutes,  so  as  to  obtain  an  average  pulse  rate  before  atropine. 
Throughout  the  minutes  are  marked  off  by  touching  the  time 
marker  every  minute  by  the  w^atch.  This  makes  a  slight  break  in 
the  line,  which  simplifies  the  counting  later.  The  hypodermic  of 
atropine  is  now  given  in  the  other  arm,  while  the  engine  is  still 
running,  and  the  pulse  rate  taken  continuously  for  another  fifty  to 
sixty  minutes.  The  influence  of  the  drug,  ordinarily  dry  throat, 
may  appear  as  early  as  twelve  to  fifteen  minutes,  but  on  the  average 
in  twenty  minutes.  The  maximum  is  usually  reached  in  from 
twenty  to  thirty  minutes  from  the  time  of  injection,  and  usually 
there  is  no  further  rise  after  this  or  at  least  after  the  hour.  Just 
how  long  the  influence  may  last  I  have  not  had  time  to  determine, 
but  in  a  few  cases,  when  taken  at  three  to  five  minute  intervals, 
during  the  second  hour  there  has  been  no  further  rise.  Counting 
the  pulse  rate  from  the  long  rolls  of  paper  and  setting  them  down 
in  order  in  a  column  shows  at  a  glance  when  the  maximum  is 
reached.  The  graphic  representation  by  means  of  loci  curves 
(Fig.  1)  shows  the  contrasts  better.  The  pulse  rate  before  atropine 
is  the  average  for  the  ten  minutes  before  the  hypodermic.  The 
reaction  or  the  pulse  rate  after  the  atropine  is  determined  in  this 
paper  by  taking  the  average  for  ten  minutes  when  the  pulse  rate 
is  at  its  maximum  after  the  injection. 

The  writer  started  out  with  two  ideas:  One  was  to  determine 
the  atropine  reaction  in  hearts  as  normal  as  the  material  available 


'  Hiilliburton,  Handbook  of  Physiology,  p.  2.56. 
«  Proc.    Royal   Soo.    Med.,   iv.    192    (1010-1911). 
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furnished.    OF  course,  the  medical  wards  of  a  hospital  are  not  ideal 
places  to  look  for  absolutely  normal  hearts,  yet  many  are  approxi- 
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Fig.  1. — Curve  A  represents  the  influence  of  atropine,  grain  -^q,  in  Case  I,  Table  II,  before 
digitalis.  Curve  B  represents  the  influence  of  atropine,  grain  Jy,  in  Case  I,  Table  II,  on  full 
digitalis.    Curve  C  represents  the  influence  of  atropine,  grain  ■?^,  in  Case  No.  14,  Table  I. 


mately  so.  The  individual  outside  with  a  perfect  cardiovascular 
apparatus  is  not  keen  to  lend  himself  to  such  determinations, 
because  it  may  mean  loss  of  time  if  the  atropine  happens  to  paralyze 
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acc()miii()(l,iti(iii.  llaxiiii:;  ohtaiiicd  four  reactions  in  jx-rsoiis  with 
ai)i)ro\imatt'ly  normal  hearts,  tlu're  was  no  (hlHculty  in  obtaining 
plenty  of  contrasting  material,  as  will  be  shown  by  Table  I.  The 
other  idea  was  to  use  the  reaction  in  the  study  and  treatment  of 
patients  with  cardiac  disease.  Unfortunately  too  many  of  the 
availai)e  cases  were  of  the  rci^ular  pulse  type.  However,  several 
studies  will  be  embodied  in  Table  11. 

Table  I. — The  patients  in  Table  I,  except  the  last  four,  had  at 
least  no  gross  lesions  of  the  heart.  Nos.  1  and  4  were  apparently 
entirely  normal,  and  Nos.  2  and  3  w^re  so  far  from  their  original 
attacks  as  to  be  practically  so.  They  were  having  extension  or 
superheated  air  for  the  old  lesions  in  the  joints.  Taking  these  4, 
though  inadequate,  I  know,  for  a  working  basis,  we  may  look  upon 
the  normal  reaction  as  from  30  to  40.  The  actual  average  x)f  the 
4  is  34.  The  next  ten  observations  w^ere  made  in  patients  who  had 
grossly  normal  hearts,  however  these  hearts  had  all  been  subjected 
to  a  chemical  poison  (No.  5),  or  the  toxines  and  fever  of  enteric 
(Nos.  6  to  10).  As  the  pulse  rate,  the  vagal  influence  being  with- 
drawn, depends  upon  the  inherent  activity  of  the  rhythm  giving 
portion  of  the  heart,  it  was  expected  there  might  be  a  diiTerence  in 
reaction,  and,  broadly  speaking,  this  was  found  true.  The  exhausted 
cardiac  tissue  showed  a  lessened  rather  than  an  increased  irritability. 
Observation  5a  was  clear  when  the  fault  in  technique  w^as  dis- 
covered. In  51)  the  small  reaction  is  probably  due  rather  to  the 
toxic  material  in  the  circulation,  due  to  the  acute  kidney  irrita- 
tion, than  to  any  influence  of  the  possibly  absorbed  bichloride 
of  mercury  itself  on  the  heart  muscle.  This  view  is  supported  by 
the  normal  reaction  obtained  in  observation  5c,  the  kidneys  having 
cleared  up  in  the  two  weeks  intervening.  All  the  enteric  cases 
(Nos.  6  to  10)  give  a  reaction  that  is  less  than  normal.  In  cases 
Nos.  6  and  7,  though  a  week  intervened  between  the  two  reactions 
in  each  case  (Ga  and  6b,  and  7a  and  7b),  the  second  reaction  was 
less  than  the  first  in  each  case  (6a,  24;  6b,  18;  7a,  24;  7b,  17). 
One  would  have  expected  that  after  a  week,  the  heart  having 
recovered  somewhat,  the  reaction  would  have  been  greater  rather 
than  less.  The  same  thing  is  evident  in  taking  the  whole  group. 
The  longer  a  patient  has  had  a  normal  temperature,  the  higher 
the  reaction  does  not  follows  For  example,  Case  10,  with 
temperature  normal  thirty  days,  gives  a  reaction  of  12,  while  6a 
and  7a,  with  normal  temperature  for  seven  and  nine  days  respect- 
fully, give  each  a  reaction  of  24.  The  small  reaction  of  these 
enteric  cases  reminds  one  of  the  similar  reaction  in  the  senile 
cardiosclerosis  cases.  Here  the  morbid  processes  leading  to  slight 
response  are  probably  but  temporary,  while  the  degenerative 
process  in  the  cardiosclerosis  cases  are  permanent. 
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520        talley:  atropine  reaction  in  cardiac  disease 

Case  1 1  was  a  patient  of  T)r.  W.  E.  Robertson's,  with  whom  I 
toot:  her  atropine  reaction.  She  had  a  small  tumor  either  involv- 
ing, or  at  least  pressing  upon,  the  right  vagus,  which  gives  her  a 
bradycardia.  Her  pulse  during  the  day  we  took  the  reaction  had 
been  36.  The  emotional  disturbance  of  having  a  new  procedure 
tried  was  probably  responsible  for  the  average  rate  of  00  l)efore 
the  atropine.  The  reaction  of  64  reminds  one  of  the  response 
often  given  by  cases  of  auricular  fibrillation  with  a  high  pulse  rate 
before  atropine.  In  such  cases  the  bundle  is  supposed  to  be  in  a 
highly  irritable  condition,,  and  to  carry  too  many  impulses  from 
the  disorderly  auricle.  That  her  heart  was  irritable  is  shown  by 
the  great  number  of  extrasystoles  in  the  tracing  even  during  the 
time  she  was  under  the  influence  of  atropine.  Atropine  more  often 
abolishes  the  extrasystoles.  Dr.  Robertson  will  report  the  case  in 
full  probably  after  operation.  The  remaining  cases  (Nos.  12  to  15), 
though  they  are  patients  w  ith  definite  cardiac  lesions,  are  included 
more  naturally  in  Table  I,  as  they  were  not  taken  after  full  digitalis 
also.    They  w411  be  referred  to  later. 

Table  II. — The  capital  paper  of  Silberberg  has  already  been 
mentioned.  He  shows  the  prognostic  significance  of  the  atropine 
reaction  in  cardiac  cases  especially  auricular  fibrillation,  and  how 
it  may  be  used  in  the  study  of  digitalis  action.  My  cases  add 
nothing  new,  but  are  simply  fresh  illustrations  of  some  of  the  facts 
set  forth  by  him.  Now  let  us  compare  the  atropine  reaction  in 
some  of  these  fibrillation  cases  before  they  are  given  any  digitalis, 
or  any  treatment  except  rest  in  bed.  First  of  all  cases  of  cardio- 
sclerosis, both  those  with  regular  pulse  and  those  developing 
auricular  fibrillation,  especially  if  they  have  a  slow  rate,  most 
often  give  a  small  reaction  to  atropine.  There  are  exceptions. 
Table  II,  IVa,  reaction  18,  and  Va,  reaction  19,  are  illustrations  of 
the  first  statement.  Table  I,  No.  12,  though  his  initial  pulse  was 
101  gave  a  reaction  of  only  14.  Table  I,  No.  14,  whose  sclerosis 
was  unmistakable,  with  no  fibrillation,  gave  the  same  small 
reaction,  17  (Fig.  1,  C).  Speaking  broadly,  it  is  unusual  for  cases 
giving  such  small  reactions  to  respond  well  to  digitalis,  and  thus 
the  reaction  carries  prognostic  significance. 

On  the  other  hand,  patients  with  rheumatic  mitral  disease 
developing  auricular  fibrillation  with  rapid  pulse  rate,  give  large 
atropine  reactions,  normal  or  above  (Fig.  1,  A).  Thus  Table  II, 
observations  la,  Ic,  Ila,  Ilia  give  reactions  of  40,  50,  36,  and  28 
respectively,  that  is,  practically  normal  or  above.  Silberberg 
had  4  patients  who  under  similar  circumstances  gave  reactions 
of  44,  53,  60,  and  53.  Thus,  we  see  different  cases,  or  groups  of 
cases,  give  widely  varying  reactions  under  atropine.  The  pulse  rate, 
the  vagal  influence  being  abolished,  depends  upon  the  activity 
of  the  pace-making  part  of  the  heart,  that  is,  it  depends  upon 
either  stimulus  production  or  conduction.    Just  which  is  probably. 
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incapable  of  i)r()of,  however,  Silberherg's  exphiiiatlou  seems  more 
likely,  lie  looks  upon  the  bundle  as  being  highly  irritable  in 
these  fibrillating  hearts  with  rapid  pulse  rate,  and  as  carrying  an 
excess  of  stimuli  from  the  disorderly  auricle  to  the  ventricle.  Thus 
a  large  atropine  reaction  probably  means  an  irritable  bundle,  a 
small  reaction  some  defect  in  the  bundle. 

Now  let  us  turn  to  the  role  the  atropine  reaction  may  play  in 
the  study  of  the  action  of  digitalis  on  the  heart.  First  of  all,  let 
us  briefly  enumerate  a  few  of  the  well  recognized  facts  concerning 
the  therapeutic  action  of  digitalis.  Digitalis  produces  the  most 
decisive  slowing  of  the  pulse  in  those  cases  of  old  rheumatic  mitral 
diseases  which  have  developed  auricular  fibrillation,  especially 
with  rapid  pulse  rate.  Digitalis  has  but  little  influence  on  hearts 
the  seat  of  senile  cardiosclerosis,  especially  with  a  slow  pulse,  even 
though  they  develop  auricular  fibrillation. 

Patients  with  a  regular  rhythm  rarely  show  any  such  marked 
response  as  the  first  grouj)  above.  Of  course,  it  is  recognized  that 
digitalis  may  produce  a  slowing  in  these  cases,  but  never  is  the 
therapeutic  effect  so  brilliant  as  in  the  first  group.  Now  the  ques- 
tion arises,  how  does  digitalis  slow  the  heart,  especially  in  these 
cases  of  auricular  fibrillation  where  the  response  is  so  decisive. 
The  possibilities  are:  Increased  vagal  inhibition,  sinus  slowing, 
depressed  conductivity  (blocking),  and  possibly  a  direct  nutritional 
influence  on  the  whole  heart.  That  is,  it  must  act  through  the 
vagus,  or  on  the  heart  itself,  influencing  some  or  all  of  its  functions. 

Prof.  Cushny  suggested  that  the  atropine  reaction  might  be 
used  to  eliminate  the  vagal  factor  in  the  digitalis  slowing,  and 
thus  determine  whether  it  is  a  large,  a  constant,  or  a  varying 
factor.  To  determine  this  Silberberg  studied  12  cases,  mostly 
auricular  fibrillation,  in  the  jNIt.  Vernon  Hospital,  and  the  writer 
has  a  few  to  add. 

The  patients,  having  been  in  the  hospital  long  enough  to  elimin- 
ate the  possibility  of  drug  influence  from  medicines  taken  before 
admission,  on  rest  alone,  had  their  atropine  reaction  taken  according 
to  the  method  described.  They  were  then  put  on  a  good  prepara- 
tion of  digitalis,  usually  the  tincture,  minims  15  to  20,  three  times 
a  day,  and  kept  on  it  until  they  showed  their  limit  of  tolerance, 
anorexia,  headache,  nausea,  and  possibly  vomiting.  Now  the 
reaction  was  taken  again  and  the  results  compared. 

The  group  of  cases  of  auricular  fibrillation  (Table  II,  la,  Ic,  II, 
III)  show  marked  slowing  under  digitalis,  A  study  of  the  pulse 
tracings  of  this  group  (Fig.  2)  shows  how  the  digitalis  slowing  is 
produced.  Many  small  beats  disappear,  the  remaining  are  more 
even  in  height,  and  the  diastolic  pauses  more  regular.  Turning 
to  the  tracings  of  this  same  digitalized  group  when  given  atropine 
we  find  that  many  of  the  small  beats  reappear  at  the  expense  of 
the  diastolic  pauses  as  the  pulse  accelerates.     The  type  in  both 
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instances  remains  that  of  auricular  fibrillation.    The  inference  is 
that  under  digitalis  increased  vagal  influence  has  prevented  many 


Fig.  2. — Showing  character  of  pulse  tracings  in  auricular  fibrillation,  Case  III,  Table  II. 
Unfortunately,  unintentionally  the  tracings  of  the  patients  giving  larger  reactions  were  destroyed. 
1,  before  any  treatment,  pulse  rate  90;  2,  twenty  minutes  after  injection  of  atropine,  grain  .j\, 
pulse  rate  126;  3,  full  digitalis  (drams  34);  pulse  rate  55;  4,  forty  minutes  after  injection  ot 
atropine,  grain  2V i  pu'se  rate  86;  patient  under  full  digitalis. 
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Fig.  3. — Silberberg's  diagram  adapted  to  Case  I,  Table  II.  The  initial  pulse  before  any 
treatment,  except  rest  was  90,  and  under  atropine  rose  to  130.  He  was  given  full  digitalis, 
and  his  pulse  fell  to  61.  While  under  full  digitalis  the  reaction  was  again  taken  but  the  pulse 
rate  increased  only  from  61  to  75,  a  reaction  of  14  which  is  the  vagal  factor  in  the  digitalis 
slowing.  Then  130  minus  75  or  55  represents  in  figures  the  increment  of  improvement  in  the 
cardiac  muscle  or  the  cardiac  tissue  factor. 


stimuli  from  getting  through.  Remove  this  vagal  influence  by 
atropine,  and  again  the  fibrillating  auricle  sends  through  a  rabble 
of  impulses.    Again  we  note  in  this  group  under  atropine  in  digitalis 
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Mftioii  tlu-  pulse  rate  not  oiilx  docs  not  rcMcli  the  licii^lit  attiiiiu-d 
uikUt  atro|)iiu'  ht't'on-  (lij,Mtalis  was  j,m\('Ii,  hut  talis  short  of  even 
the  iuitial  rate  Ix't'orc  auy  troatincut  whatsoever.  If  the  vagal 
factor  were  the  only  element  in  the  slowinj;  we  should  expect  to 
see  the  atropinized  pulse  rate  reach  the  same  height  after  digitalis, 
as  it  did  i)efore.  I  leuce,  there  is  evidently  a  second  factor  concerned 
in  the  slowing,  which  is  prol)ai)ly  the  direct  result  of  the  digitalis 
on  the  heart  itself,  or  the  bundle,  and  is  probably  nutritional. 
These  factors  have  been  referred  to  as  the  vagal  factor  and  the 
cardiac  tissue  factor.  Their  relationship  will  be  most  easily  under- 
stood by  referring  to  Fig.  'A.  These  factors  vary  in  diti'crent  cases. 
The  following  tabulation  will  make  the  matter  plainer: 

Case.  la  Ic  II  III  IV  V  VI 

Full  vagal  effect 40  50  30  28  18  19  30 

Full  (liRitali.s  slowing 20  32  57  30  0  35  0 

Vagal  factor 14  12  1  29  0  04  40 

Cardiac  tissue  factor 55  70  92  35  18  0  0 

In  the  first  4  cases  the  tissue  factor  is  by  far  the  greater.  This 
is  in  accordance  with  their  clinical  history,  their  cardiac  tissue  was 
cai)able  of  great  inij)r()vement  under  digitalis.  They  are  the  cases 
which  get  well  enough  to  resume  at  least  a  part  of  their  ordinary 
activity.  Case  II  had  a  bundle  most  susceptible  to  digitalis  which 
easily  produced  blocking.  Case  IV  is  typical  of  the  experience 
with  the  well  developed  cardiosclerosis  case.  They  can  be  promised 
little  im])rovemcnt  under  treatment.  Case  V,  a  patient  in  Dr. 
Sailer's  service,  showed  the  average  slowing,  but  it  was  entirely 
vagal.  He  showed  no  improvement  under  atropine  used  thera- 
peutically, nor  under  digitalis,  and  succumbed  later  with  dilated 
heart  and  pulmonary  edema.  Case  VI  was  the  only  post-pneumonic 
patient  available  at  the  time.  His  sound  heart  and  normal  pulse 
argued  that  digitalis  would  have  no  effect  as  it  proved,  but  the 
toxin  of  pneumonia  did  not  impair  his  response  to  atropine  as  it 
difl  in  the  typhoid  cases. 

Conclusions.  1.  The  atropine  reaction  in  the  normal  heart  is 
probably  from  80  to  40. 

2.  A  reaction  of  20  or  less,  in  a  heart  not  recently  subjected  to 
exhausting  disease,  points  to  a  degenerative  process  in  the  cardiac 
tissue  which  makes  the  outlook  for  improvement  under  treatment 
unpromising. 

3.  Cases  of  auricular  fibrillation  with  responses  normal  or  above 
are  promising  subjects  for  treatment. 

4.  Two  atropine  reactions  in  cases  of  auricular  fibrillation,  one 
before  and  one  on  full  digitalis,  enable  us  to  determine  whether  the 
vagal  or  the  cardiac  tissue  factor  is  the  greater.  The  patients  with 
a  large  cardiac  tissue  factor  are  the  ones  who  usually  are  sufficiently 
improved  by  treatment  to  return  to  their  occupations. 
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THE    THERAPEUTIC    USE    OF    TUBERCULIN:     A    WORKING 
HYPOTHESIS   AND   SOME  PERSONAL  OBSERVATIONS. ^ 

By  Lawrason  Brown,  M.D., 

SARAXAC  LAKE,  NEW  YORK. 

When  I  contemplated  presenting  to  you  my  experience  with  tuber- 
culin, my  memory  carried  me  back  to  the  time  some  twelve  years 
ago  when  I  first  began  to  use  tuberculin  under  Dr.  Trudeau's  direc- 
tion and  inspiration.  It  is  needless  for  me  to  say  that  I  doubt  if  I 
would  have  begun  its  use  at  that  time  unless  his  faith  had  been  so 
sure  and  strong  that  it  was  of  some  benefit.  In  1900  Koch's 
original  tuberculin  had  been  in  use  nine  years  and  his  new  tuber- 
culin (T.  R.)  was  some  three  years  "  old."  Many  modifications  had 
already  been  tried:  Hunter's,  Trudeau's,  etc.;  Brehmer  and  Hahn 
had  described  their  tuberculoplasmin  and  Klebs  had  learned  at 
that  time  that  antiphthisine  did  not  fulfil  his  expectations.  In 
1900  I  gave  T.  R.  and  a  year  later  tuberculol  of  Landmann,  a 
powerful  poison  which  killed  even  normal  guinea-pigs.  The  next 
year  Koch  described  bacillary  emulsion,  and  before  long  we  were 
using  that  form  of  tuberculin.  Since  then  I  have  used  other  forms 
of  tuberculin,  the  broth  filtrate,  endotin,  Beraneck's,  old  tuberculin, 
and  mixtures  of  some  of  these  forms. 

To  use  any  therapeutic  means  intelligently,  to  obtain  its  best 
results,  and  to  advance  the  treatment  of  the  disease  by  its  exhibi- 
tion, we  should  have  in  mind  some  reason  for  the  faith  that  leads 
us  to  use  it.  I  claim  no  originality  for  many  of  the  following  views 
which  I  have  gathered  from  many  sources,  nor  am  I  unaware  that 
many  objections,  and  some  well  founded,  may  be  raised  to  these 
views,  but  they  have  afforded  me  a  working  hypothesis  and  as 
such  I  give  them. 

A  Working  Hypothesis.  It  is  a  well-known  fact  that  normal 
animals  do  not  react  to  tuberculin,  and  show,  even  after  repeated 
doses,  no  sensitiveness  to  it  as  indicated  by  the  ordinary  tuber- 
culin tests  or  reactions.  The  tuberculin  reaction  depends  upon 
the  presence  of  tuberculous  tissue  in  the  organism.  The  mere 
presence  of  dead  or  living  tubercle  bacilli  in  the  body  is  not  suffi- 
cient for  a  tuberculin  reaction.  The  difference  between  normal 
and  tuberculous  animals  lies  in  the  fact  that  the  latter  possess 
tuberculous  tissue,  where  is  formed  spontaneous  tuberculin  which 
in  some  way  renders  the  animal  sensitive  to  tuberculin.  It  is 
probable  that  normal  animals  possess  no  so-called  receptors  for 
tuberculin  which  is  therefore  inert  when  injected  into  their  bodies. 


1  Read  before  the  Section  on  General  Medicine  of  the  College  of  Physicians  of  Philadelphia, 
April  22,  1912. 
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These  receptors,  or  antibodies,  are  j)r()l>al)ly  first  formed  in  the 
focal  (ej)itheh()id)  cells  of  the  tiiherciilous  tissue,  cells  which  owe 
their  formation  to  the  irritation  of  the  tuberculous  poison  and 
would  seem  therefore  to  possess  from  the  beginning  receptors  for 
the  poisons  that  have  called  them  into  existence.  These  cells  are 
phagocytic  and  ingest  tubercle  bacilli,  some  of  which  they  break 
down.  What  part  the  serum  plays  in  setting  free  the  protein 
portion  of  the  tubercle  bacilli,  which  is  the  active  constituent  of 
tuberculin,  cannot  be  determined.  It  is  this  tuberculous  protein, 
this  primary  protein  as  we  may  call  it,  that  in  all  probability, 
sensitizes  the  body  cells  and  is  found  in  greatest  concentration  in 
the  tubercle. 

At  this  stage  we  might  consider  that  the  tubercle  is  composed 
of  focal  (epithelioid)  cells,  which  contain  tubercle  bacilli  in  all 
stages  of  disintegration,  primary  protein  and  primary  protein 
which  has  been  acted  upon  by  complement,  either  through  the 
agency  of  some  intermediary  substance  or  possibly  alone.  This 
secondary  substance,  which  if  we  like  we  may  call  anaphylatoxin, 
is  what  is  concerned  with  the  general  and  febrile  reaction.  The 
central  nervous  system  and  the  tuberculous  foci  are  most  sensitive 
to  this  poison  which  often  produces  marked  depression  without 
general  reaction  or  the  usual  fever.  This  explains  what  happens 
in  many  chronic  cases,  when  without  much  fever  and  without 
apparent  reaction  they  gradually  lose  weight  and  falling  into  a 
state  of  malnutrition,  die  finally  from  asthenia.  The  primary 
tuberculous  protein  is  capable  of  sensitizing  or  stimulating 
cells  in  other  parts  of  the  body  through,  I  believe,  some  agency 
arising  in  the  tubercle.  We  may  call  it  receptor,  antibody,  or 
amboceptor  to  facilitate  discussion.  Arising  first  in  tuberculous 
tissue  in  the  focal  cells,  these  antibodies  are  in  greatest  concentra- 
tion in  the  focus  but  later  in  the  course  of  the  disease  are  formed 
in  other  parts  of  the  body.  It  is  probably  through  these  antibodies 
or  amboceptors,  that  the  injected  tuberculin  and  complement  are 
drawn  into  or  fixed  in  the  focus,  thus  producing  focal  reaction. 
Complement  may  be  present  in  such  small  amounts  that  some 
time  must  elapse  before  a  sufficient  amount  is  fixed  to  produce  the 
local  reaction.  In  certain  methods  of  application  (cutaneous  and 
ophthalmic  tests)  the  amount  of  tuberculin  absorbed  depends, 
caeteris  paribus,  upon  the  time  the  tuberculin  is  in  contact  with 
the  skin  or  conjunctiva.  If,  as  occurs  in  the  subcutaneous  injection 
of  tuberculin,  only  a  small  fraction  of  it  is  fixed  at  the  site  of 
injection,  the  remainder  is  absorbed  into  the  circulation. 

These  receptors  are  most  numerous  in  the  focus  whither  most 
of  the  injected  tuberculin  finally  finds  its  way  and  is  fixed  by 
the  receptors.  The  period  of  incubation,  the  time  between  the 
injection  of  tuberculin  and  the  general  reaction  depends  upon  the 
time  required  to  bring  enough  injected  tuberculin  and  tuberculin 
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in  the  local  cells  together  with  the  antibody  and  complement  to 
set  free  sufficient  anaphylatoxin  to  cause  the  general  reaction. 
The  union  in  the  focus  produces  the  focal  reaction  which  brings 
about  the  hyperemia. 

In  tuberculin  treatment  the  quantity  of  tuberculin  injected 
usually  falls  short  of  the  quantity  necessary  to  enable  the  com- 
plement to  set  free  sufficient  anai)hylatoxin  to  produce  a  general 
reaction  but  does  cause  a  focal  reaction.  These  focal  reactions 
stimulate  the  formation  of  antibodies  some  of  which  are  thrown 
off  into  the  blood  stream.  In  a  few  cases  they  occur  spontaneously, 
but  more  often  they  are  found  only  after  larger  doses  of  tu})er- 
culin.  Termed  usually  antibodies,  they  may  be  said  to  include 
agglutinins,  precipitins,  bacteriolysins,  opsonins,  and  complement 
deviating  substances  (antituberculin),  etc.  These  substances, 
however,  have  not  yet  been  causally  connected  with  clinical 
improvement,  or  indeed,  with  sensitiveness  to  tuberculin.  When 
large  doses  of  tuberculin  are  reached  without  reaction,  that  is, 
tuberculin  tolerance  is  acc^uired,  it  is  possible  that  some  of  the 
free  antibodies  may  partially  neutralize  the  injected  tuberculin, 
so  that  larger  doses  are  required  to  produce  reaction  in  even  the 
most  acutely  sensitive  cells  of  the  tuberculous  foci,  while  the  cells 
in  other  parts  of  the  organism,  needing  a  greater  stimulus  to 
produce  a  response,  fail  entirely  to  react.  This  "neutralization" 
of  tuberculin  may  rest  only  in  part  upon  the  presence  of  anti- 
bodies, and  may  depend  more  upon  the  increasing  lytic  activity 
of  the  complement.  By  this  I  mean  that  the  splitting  of  the  tuber- 
culous protein  may  be  so  great  that  the  stage  of  anaphylatoxin  is 
entirely  passed  over,  which  probably  occurs  during  pancreatic 
digestion  of  protein.  It  may  again  be  explained  by  the  failure  of 
the  complement  to  split  up  the  primary  protein  (the  injected 
tuberculin)  which  then  calls  forth  a  superabundance  of  antibodies 
or  amboceptors,  which  would  lead  later,  with  an  efficient  comple- 
ment, to  the  more  intense  disintegration  of  the  tuberculin.  It  is 
also  of  interest  to  note  that  in  some  patients,  when  tuberculin  is 
beneficial,  it  seems  to  bring  about  improvement  in  symptoms 
almost  with  the  first  dose. 

Now  focal  reactions  may  lead  on  the  one  side  to  absorption  of 
tuberculous  tissue,  due  no  doubt  to  the  greater  blood  supply  there 
present  at  that  time,  an  idea  which  is  based  upon  Bier's  work  on 
the  effect  of  hyperemia  upon  chronic  inflammation.  On  the 
other  side,  they  may  produce  demarcation,  softening,  and  destruc- 
tion of  the  focus,  which  in  turn  may  lead  to  deposition  of  lime 
salts  or  replacement  by  fibrous  tissue. 

The  failure  of  tuberculous  individuals  to  react  to  tuberculin 
may  be  due  to  the  neutralization  of  the  injected  tuberculin  by  the 
presence  of  antibodies  in  the  body  juices,  or  again  to  the  failure 
of  the  body  to  produce  complement  in  sufficient  amount  to  cause 
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reaction,  or  ratluT  to  tlu*  production  of  complement  wliicli  is  not 
sufficientlx  1\  tic  to  split  up  the  injected  tuherculin. 

Ilypersensitiveness  is  difficult  to  ex|)lain.  The  facts  are  that 
after  an  overdose  of  tuherculin  the  i)atient  may  i)ecome  extremely 
sensitive  to  greatly  reduced  doses.  This  would  indicate  either 
an  increased  formation  of  the  split  product  of  the  tuberculin 
anaph\  latoxin,  or  increased  susceptibility  of  certain  cells  of  the 
body  to  the  poison.  Now  patients  who  are  doin^  well  clinically, 
as  well  as  some  with  active  or  subacute  symptoms,  may  both 
present  this  phenomenon,  which  appears  therefore  to  be  favorable 
as  well  as  unfavorable.  An  increased  formation  alone  of  anaphyla- 
toxin  would  account  for  its  unfa\'orable  action,  but  this  alone  can 
hardly  be  the  only  cause,  for  it  must  also  be  increased  in  the 
favorable  cases.  Here  the  immunity  mechanism  seems  so  adjusted 
that  whatever  spontaneous  primary  protein  escapes  from  the 
focus  is  immediately  disintegrated,  that  is,  the  lytic  process,  set 
up  by  the  complement,  is  so  active  that  anaphylatoxin  is  never 
formed,  and  the  lysis  carries  the  splitting  process  on  to  the  forma- 
tion of  simpler  bodies.  Now  when  a  sufficient  amount,  however 
small,  of  tuberculin  (primarily  protein)  is  injected  into  the  body, 
it  changes  this  favorable  balance  and  the  action  is  not  carried  on 
so  far  and  anaphylatoxin  results.  If  perchance  through  overexer- 
tion a  focus  is  flooded  or  washed  out  by  an  increased  blood  flow, 
so  much  more  primary  protein  than  usual  escapes  that  it  cannot 
be  split  up  beyond  anaphylatoxin,  general  and  focal  reactions 
occur  and  recur,  which  today  some  call  excessive  auto-inoculation. 
To  stem  these  is  at  times  difficult,  and  their  result  is  disastrous. 

It  has  been  held  that  tuberculin  does  not  act  like  other  proteins, 
such  as  serum  or  egg  white,  in  the  production  of  anaphylaxis. 
A  miiuite  quantity  of  horse  serum,  injected  into  an  animal  pre- 
viously sensitized  with  it,  produces  anaphylactic  symptoms.  The 
second  injection  may  be  introduced  in  any  way  and  anaphylaxis 
results.  This  is  not  true  of  tuberculin.  When,  for  instance,  a 
normal  guinea-pig  is  sensitized  with  a  small  quantity  of  tuberculin, 
enough,  for  example,  to  produce  a  skin  reaction  in  a  tuberculous 
guinea-pig,  which  is  0.02  c.c,  and  a  second  small  dose  is  injected 
into  the  skin,  muscles,  or  peritoneum,  nothing  results.  If,  however, 
a  larger  dose  is  injected,  or  if  a  very  small  dose  is  injected  into  the 
cerebral  cavity  or  intravenously,  anaphylactic  symptoms  supervene. 

Recent  work  has  shown  that  serum  is  the  most  concentrated 
form  of  protein  solution  that  we  have.  Attempts  to  concentrate 
the  primary  protein  of  the  tubercle  bacillus  lead  to  the  conclusion 
that  the  greater  dilution  of  this  protein  may  explain  many  of  the 
difi'erences  in  action  between  it  and  serum.  There  is,  however,  a 
further  difference  that  must  be  noted.  To  bring  about  tuberculin 
anaphylaxis,  strong  concentrations  of  tuberculin  must  be  brought 
in  direct  contact  with  the  cells  of  the  central  nervous  sj-stem. 


528  brown:  the  therapettic  x'se  of  tuberculin 

Therapeutic  Administration.  Turning  now  to  the  practical 
therapeutic  administration  of  tubercuHn,  I  might  repeat  wliat  I 
said  six  years  ago,  namely,  that  the  most  important  point  in  the 
tuberculin  treatment  is  the  dosage.  At  that  time  I  predicted  that 
the  opsonic  index  would  never  be  generally  adopted  as  a  guide  to 
the  individual  dose.  Since  that  time  the  cutaneous  and  ophthalmic 
tests  have  been  widel}^  employed,  and  some  have  made  use  of 
them  in  determining  the  individual  dose,  as  I  shall  mention  a 
little  later. 

^Nlany  sites  of  administration  of  tuberculin  have  been  employed, 
such  as  the  oral,  rectal,  vaginal,  intratracheal,  intravenous,  cuta- 
neous, intracutaneous,  subcutaneous,  and  the  inhalation  methods. 
For  one  reason  or  another,  the  majority  of  these  have  been  dis- 
carded, and  tuberculin  is  now  usually  injected  under  or  into  the 
skin.  The  intravenous  method  has  some  possibilities,  but  Koch 
and  his  followers  who  made  use  of  it  were  never  very  enthusiastic 
about  it  and  few  have  employed  it. 

Preparations  for  Administration.  How  long  tuberculin 
retains  its  strength  in  solution  has  never  been  determined.  Strong 
solutions  (7.5  per  cent.)  appear  to  retain  some  of  their  reacting 
powers  at  the  end  of  two  to  three  years.  Weaker  solutions  may 
deteriorate  much  more  quickly,  and  I  have  used  dilutions,  freshly 
prepared,  every  two  weeks.  As  a  diluent,  \  per  cent,  phenol  in 
physiological  saline  has  been  used,  but  the  phenol  can  be  replaced 
by  lysol.  A  10  c.c.  cylindrical  graduate,  an  ordinary  tuberculin 
syringe,  and  a  bottle  of  sterile  physiological  salt  solution,  preferably 
with  a  syphon  or  a  stop-cock  inserted  at  the  side,  enable  one  to 
make  the  dilutions  in  a  very  few  minutes.  Each  dilution  is  yV 
the  strength  of  the  preceding. 

The  skin  should  be  rubbed  with  alcohol  and  the  needles  sharpened 
each  day  before  use.    A  very  fine  needle  should  be  used. 

Varieties  of  Tuberculin.  The  forms  of  tuberculin  which  1 
have  used  might  be  grouped  under  three  heads: 

1 .  Those  forms  of  tuberculin  which  consist  of  extracts  of  tubercle 
bacilli  or  substances  secreted  during  their  growth,  if  such  exist. 
Koch's  original  tuberculin  is  the  best  example  of  this  class.  Among 
other  forms  I  have  used  Landmann's  tuberculol,  Denys's  broth 
filtrate,  Beraneck's  tuberculin,  tubercuHn  A.  F.,  Gabrilowitch's 
endotin. 

2.  Tuberculin  composed  of  the  body  substance  of  the  tubercle 
bacillus,  of  which  I  have  used  T.  R.  and  B.  E. 

3.  I  believe  I  was  the  first  to  suggest  the  use  of  these  two  types 
of  tuberculin  together.  A  compound  known  as  B.  F.  Co.  consists 
really  of  a  mixture  of  broth  filtrate  and  bacillary  emulsion  in  the 
proportion  of  5  to  2  by  volume.  This  form  of  tuberculin  contains 
every  product  of  the  tubercle  bacillus,  unaltered  by  heat  and 
theoretically  appeals  to  me  very  much. 
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rractically,  I  iiii^lit  say  that  I  liavr  not  noticed  any  (lilVfrciice 
in  the  aetioii  of  tlie  various  types  of  tul)ereuHii  sa\i'  that  some  are 
more  poisonous  tlian  others. 

DosACK.  When  I  first  hej^an  to  jfixc  tuljercuHii  in  l!)(HI  I  used 
the  doses  advocated  l)y  the  makers  of  the  various  tul)ercuhns  which 
I  employed.  Accordingly,  for  O.  T.,  the  fir.st  dose  was  0.1  nij,'. 
(f),  for  T.  U.,  0.0(12  mg.\4),-  and  for  B.  E.  0.0025  mg.  (^A)  !^<>'i<l 
substance.  Later  it  seemed  to  me  that  when  much  smaHcr  l)cji;in- 
ninij  doses  (y  or  even  y)  were  em])loyed,  the  patients  reacted  to 
much  smaller  quantities  of  tuberculin.  Anaphylaxis  had  not  been 
(lcscril)e(l  at  that  time,  but  certainly  many  patients  seemed  to 
cxhil)it  marked  susceptibility  to  very  minute  doses.  ]\Iore  recently 
I  have  ajjain  cmijloycd  larger  be',nnning  doses,  and  freciuciitly  give 
0.000(K)1  or  even  0.00001.  These  doses  cause  no  reaction  in  maiiy 
patients,  but  a  few  become  hypersensitive,  and  I  am  nev.er  able 
to  increase  the  dose  very  much. 

]\Ietiiods  of  Administration.  There  are  two  methods  of 
giving  tuberculin  which  have  diflerent  aims  in  view.  The  usual 
method,  that  described  by  Koch  and  modified  by  Trudeau  and 
others,  is  to  give  a  dose  much  below  that  required  to  produce  a 
reaction,  and  by  gradually  increasing  the  quantity,  to  bring  about 
immunity  or  better,  tolerance,  not  to  the  tubercle  bacillus,  but  to 
tuberculin  itself.  I  have  employed  this  method  for  years,  but 
always  realized  that  it  fell  far  short  of  what  was  required  for  the 
most  successful  treatment.  When  the  discovery  of  opsonins  was 
announced  I  hoped  that  the  opsonic  index  would  give  us  the 
criterion  that  we  needed  to  select  at  each  injection  the  optimum 
dose.  It  is  needless  for  me  to  say  that  the  method  presents  too 
many  difficulties,  too  many  uncertainties,  to  enable  it  to  be 
employed  for  such  purposes.  In  many  patients  it  is  not  difficult 
to  bring  about  a  marked  tolerance  to  most  tuberculin,  and  there 
is  some  evidence  to  show  that  patients  who  take  tuberculin  well 
have  a  tolerance  to  it  which  may  have  been  established  before 
tuberculin  treatment  had  been  begun.  One  patient  recently- 
received  as  an  initial  dose,  0.00001  (y)  B.  V.,  and  in  one  hundred 
and  fourteen  days  was  given  '.VA  doses,  the  last  being  1000  mg.  of 
B.  F.,  without  sufi'ering  a  reaction  or  inconvenience  at  any  time. 
The  patient  did  very  well,  but  was  it  on  account  of  tuberculin? 
I  question  it.  Others  started  about  the  same  time  have  never 
been  al)lc  to  take  a  dose  as  large  as  this.  Thev  have  not  done  so 
well. 

Where  tul)erculin  tolerance  is  wished,  it  seems  to  me  safe  to 
give,  say  y  O.  T.  in  0.1  c.c.  of  diluent,  intradermically,  and  to 
increase  the  dose  tenfold  twice  a  week  (y,  f,  f,  f)  until  the  local 
skin  reaction  begins  to  be  marked.     In  one  case  with  extensive 
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j)liysi{al  sij^us,  good  general  condition,  and  few  symptoms,  I  reached 
a  subcutaneous  dose  of  y  O.  T.  in  six  to  seven  weeks  with  only 
fairly  marked  intradermic  reactions.  Such  a  patient  has  a  large 
number  (jf  highly  sensitized  areas  in  his  skin  which  may  possibly 
throw  ofi"  antibodies  into  the  blood.  The  l)eginning  dose  may  in 
most  cases  be  much  higher  without  fear  of  reaction.  Such  a  method 
would  quickly  lead  to  doses  that  cause  response  in  the  organism, 
and  so  bring  about  the  formation  of  antibodies  which  occur  more 
often  with  large  than  with  small  doses. 

The  rate  of  increase  of  the  dose  early  interested  me  as  I  found 
that  when  I  increased  the  dose  by  tenths  of  a  cubic  centimeter  of 
the  various  dilutions  (each  of  which  is  always  ten  times  the  strength 
of  the  preceding)  I  frequently  obtained  reactions  when  I  increased 
from  1  to  2  or  from  2  to  3  tenths.  This  led  me  to  interpolate  1^ 
and  2|  tenths  and  to  drop  out  7  and  9.  Later,  with  the  aid  of  the 
late  Mr.  Pope,  I  constructed  a  logarithmic  scale  in  which  the 
increase  was  by  geometrical  proportion.  This  was  based  upon 
Fechner  and  Weber's  law,  namely,  to  increase  the  reaction  in 
arithmetical  proportion  it  is  necessary  to  increase  the  stimulus 
in  geometrical  proportion.  This  table  enables  me  to  increase  the 
dose  from  0.01  to  1  c.c.  of  any  dilution,  using  any  rate  of  increase 
that  I  wish  to  select  from  300  per  cent,  down  to  12  per  cent.  I 
usually  employ  a  rate  of  increase  of  50  per  cent,  and  find  reac- 
tions no  more  likely  to  occur  at  one  point  of  the  scale  than  another. 

The  intervals  are  usually  three  or  four  days  for  the  smaller 
doses  and  seven  days  for  the  larger  doses. 

The  second  method  of  giving  tuberculin  depends  upon  repeat- 
ing the  same  dose  at  much  longer  intervals.  Wright  was  the  first 
to  suggest  such  a  method  of  treatment.  I  confess  that  I  have 
never  used  the  opsonic  index  method  for  it  appeared  to  me  from 
the  start  as  impracticable.  Good  results  have  been  reported  by 
this  method  but  Wright  early  stated  that  auto-inoculation  was 
so  frequent  and  so  easily  produced  in  pulmonary  tuberculosis 
that  his  method  was  of  little  avail.  On  the  other  hand,  Kinghorn 
and  Twichell  showed  when  an  attempt  was  made  to  attain  tuber- 
culin tolerance,  irrespective  of  the  opsonic  index,  and  the  dose 
given  in  either  the  negative  or  the  positive  phase,  the  results  were 
about  the  same.  The  opsonic  index  they  concluded  could  be 
disregarded  when  tuberculin  tolerance  was  aimed  at.  Many  of 
us  who  have  given  tuberculin  have,  from  time  to  time,  received 
accidental  inoculations  which  resulted  in  severe  reactions.  After 
recovering  from  such  a  reaction  many  experience  a  pronounced 
feeling  of  well  being,  which  is  so  marked  in  some  patients  after 
the  tuberculin  test,  that  they  have  requested  me  to  give  them  the 
tuberculin  treatment.  Such  facts  led  W.  C.  White  to  attempt  to 
estimate  for  each  patient  the  dose  of  tuberculin  that  will  just  fall 
short  of  a  fairlv  marked  reaction.     He  makes  use  of  the  cutaneous 
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\v>\  :iimI  ;ip|)li(-s  ;i  dciiiiitc  (|iiiiiitity  of  tiiltcn-uliii  to  ;iii  iilir.isioii 
iiiailc  so  (|(«'j)  that  tlu-  pink  of  tlic  coriimi  can  he  srcii  without 
prodiiciiif;  any  t-xudatioii  of  situim  or  Mood.  lie  then  covers  the 
tuherciihii  witli  a  vaccination  shield  and  aUows  it  to  dry  in  situ. 
When  the  cutaneous  reaction  at  the  end  of  the  forty-eight  hours 
has  not  exceeded  ')  mm.  lie  calls  it  tiie  desired  reaction  and  proceeds 
to  give  this  dose,  not  suhcutaneously,  hut  in  the  lower  layers  of 
the  skin  where  it  causes  a  local  or  "Stichreaktion"  of  20  to  40  mm. 
in  diameter.  If  given  oftener  than  every  two  weeks,  he  helieves 
the  patient  acquires  tolerance  for  tuberculin  and  so  his  interval 
is  two  weeks.  I  cannot  subscribe  to  all  the  details  of  this  method 
but  in  certain  cases  it  is  of  apparent  usefulness. 

I  shall  not  attempt  to  go  into  any  details  about  increasing  the  dose 
when  tuberculin  tolerance  is  the  aim.  A  good  general  rule  is  never 
to  increase  the  dose  when  there  has  been  any  pronounced  deviation 
from  the  usual  trend  of  the  disease.  Another  rule  is  when  in  doubt 
about  giving  an  increased  dose,  do  not  do  so.  A  very  curious  thing 
is  that  when  tuberculin  helps  a  patient  very  much,  small  doses 
appear  to  have  as  beneficial  effects,  certainly  upon  the  symptoms, 
as  larger.  Tuberculin  treatment,  whatever  working  hypothesis  is 
adopted,  must  be  looked  upon  as  a  method  of  active  immuniza- 
tion. Since  this  is  the  fact,  it  is  useless  to  expect  body  cells,  already 
flagging,  to  react  with  an  adequate  response.  At  such  periods, 
tuberculin  treatment  should  be  omitted. 

The  Results.  The  goal  of  treatment  in  every  patient  is  the 
cure  of  his  disease  or  the  alleviation  of  his  symptoms.  The  estima- 
tion of  the  results  of  such  treatment,  however,  is  not  always  easy, 
for  in  many  instances  at  least  two  personal  equations  enter,  that 
of  the  patient  and  that  of  the  physician.  I  am  convinced  that 
the  explanation  of  the  excellent  results  reported,  for  example,  in 
pulmonary  tuberculosis  by  the  use  of  such  substances  as  urea, 
sanosin,  lignosulphite,  griserin,  nucleic  acid,  hetol,  etc.,  are  due 
far  less  to  the  action  of  the  drug  per  se  than  to  the  effect  of  sugges- 
tion on  the  patient,  perhaps  unconsciously  exerted,  through  the 
faith  of  the  physicians  who  have  first  employed  them.  Certainly 
most  of  them  when  given  as  it  were  "in  cold  blood"  produce  such 
poor  results  that  their  use  has  been  largely  discontinued.  Tuber- 
culin cannot  escape  this  w'eakness  and  indeed  I  believe  its  value 
can  be  greatly  enhanced  when  the  administrator  has  implicit  faith 
in  its  curative  properties  and  imparts  that  faith  to  his  patients. 
The  scientific  physician  of  today  who  keeps  faith  with  himself 
and  refuses  in  such  chronic  and  relapsing  diseases  as  pulmonary 
tuberculosis  to  promise  a  "cure"  to  any  patient  by  the  use  of  any 
means,  will  certainly  divest  that  means  of  a  certain  amount  of 
suggestion  and  may  rob  it  of  some  results  that  an  absolute  believer 
could  impart  to  it.  Such  a  believer,  however,  can  get  no  idea  how 
much  of  the  results  are  due,  for  example,  to  tuberculin  and  how 


532      HROWX:  THE  THERAPEUTIC  USE  OF  TUHERCrLiX 

much  to  the  faith  lie  has  imparted  to  his  patients.  However,  I 
am  not  here  to  (hscuss  sii<i;<:;estion  or  auto-su,<;<festioii  but  the  effect 
of  tulxTcuhn.  I  mi<,dit  say  that  tlie  only  suggestion  I  employ  in 
connection  with  tuhercuhn  is  auto-suggestion  by  the  patient.  I 
try  to  l)e  frank  with  him  and  tell  him  at  the  outset  that  tuberculin 
may  help  him  and  will  not  harm  him  if  properly  given,  for  of  this  I 
feel  sure.  One  of  my  friends,  whose  faith  in  tuberculin  is  such  that 
he  can  T  believe  honestly  promise  his  patients  that  he  will  cure 
them  with  it,  should  get  far  better  results  than  I,  though  he  has 
never  as  yet  collected  his  results. 

Another  factor  which  must  be  taken  into  account  in  discussing 
results  of  tuberculin  treatment  is  the  closer  relationship  that  such 
treatment  establishes  between  patient  and  physician.  I  must 
confess  that  I  find  it  difficult  to  bring  a  patient  to  my  office  twice 
a  week  for  months  and  discuss  symptoms  and  fears,  one  of  which 
gradually  grows  less  while  the  other  is  often  replaced  by  more  or 
less  indifference,  borne  of  familiarity.  When,  however,  I  give  this 
patient  tuberculin,  he  and  I  can  discuss  his  case  in  detail  twice  a 
week  and  I  am  able  to  discover  slight  but  important  changes  in 
his  condition,  to  check  imprudence,  and  to  change  needless  timidity 
into  confidence  in  his  ability  to  order  aright  his  life.  I  cannot  but 
believe  that  such  a  patient  has  a  very  great  advantage  over  another 
who  takes  no  such  treatment.  These  factors  must  be  taken  into 
account  in  any  treatment  and  I  am  convinced  aft'ect  materially  the 
results. 

The  Effect  upon  Symptoms.  The  symptomatic  effect  of 
tuberculin  demands  careful  study  and  observation  during  treatment. 
]\Iuch  work  has  been  done  upon  the  blood.  It  was  early  stated  that 
tubercle  bacilli  were  mobilized  and  occurred  in  the  blood  during 
the  tul)erculin  reaction,  but  trustworthy  evidence  has  never  been 
produced  that  such  is  the  case.  The  leukocytes  show  an  essential 
increase,  rarely  over  10,000  per  cubic  millimeter  and  Arneth's 
neutrophilic  picture  may  be  shifted  to  the  right  and  so  approach 
nearer  normal.  In  some  instances,  especially  after  large  doses, 
agglutinins,  precipitins,  opsonins,  and  complement  deviating  sub- 
stances occur  in  the  serum.  The  urine  may  show  a  diazo  reaction 
at  the  height  of  a  general  tuberculin  reaction  but  does  not  do  so 
otherwise.  Some  believe  the  quantity  of  urine  is  increased.  The 
weight  may  decrease  slightly  after  large  doses  and  especially  after 
reactions  but  when  the  course  is  finished  the  weight  often  increases 
rapidly.  The  appetite  is  usually  unaffected  except  with  reaction, 
but  may  be  improved.  The  strength  is  quickly  affected  when  the 
doses  are  too  large.  A  feeling  of  discomfort,  of  ill-being,  even 
malaise,  may  occur  without  rise  of  temperature.  They  indicate 
tuberculin  poisoning  and  must  be  avoided.  When  the  tempera- 
ture varies  from  99°  to  100°  F.,  following  each  dose  it  may  be 
lowered  or  fall  to  normal.    In  other  patients  a  slight  temperature 
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of  00.5''  V.  hc'coiiu's  normal  and  rcniaiiis  so  hut  in  a  lew  rises  a^aiii 
when  trcatiiu'iit  is  stoi)i)c'(l.  Kiso  ot"  tcinixTatnrc  ina\'  not  occur 
until  the  patient  is  severely  jjoisoned  with  tuhercuiin  and  nnist 
not  he  considered  the  sole  guide  to  dosafj;e. 

The  localizinji  symptoms  may  he  increased  or  diminished  accord- 
inj;  to  the  efl'ect  of  th(>  dose.  The  cough  and  expectoration  ma\' 
he  lessened  witli  each  dose  in  such  a  way  that  the  patient  calls 
attention  to  it.  Such  a  dose  should  always  be  repeated  as  long  as 
such  favorable  results  are  obtained.  In  others  the  cough  and 
expectoration  increase  with  each  dose  and  the  treatment  has  to 
be  abandoned.  Usually  there  is  no  efl'ect  noticeable  one  way  or 
the  other.  The  virulence  and  mori)hology  of  the  tubercle  bacillus 
are  apparently  unafiected,  but  more  patients  taking  tul)erculin 
seem  to  lose  their  bacilli.  This  is  especially  true  for  the  moderately 
advanced  patients.  Oppression  in  the  chest  is  not  uncommon, 
while  pleurisy  can  rarely  be  attributed  to  tuberculin. 

The  physical  signs  may  be  increased,  but  it  is  more  often  difficult 
to  detect  during  treatment  any  change  in  the  physical  signs  other 
than  what  usually  occurs  from  day  to  day  in  most  patients. 

]\Iy  experience  leads  me  to  believe  complications  occur  less 
frequently  among  patients  receiving  tuberculin  treatment,  but 
it  does  not  exclude  their  occurrence. 

The  Untoward  Results.  Tuberculin,  like  arsenic  or  strych- 
nine is  a  powerful  poison  which,  when  used  injudiciously,  is  capable 
of  great  harm.  The  disrepute  into  which  tuberculin  fell  at  first 
was  due  to  the  selection  of  patients  who  should  never  have  received 
it  and  to  faulty  dosage  and  too  short  intervals.  Coincidence 
undoubtedly  accounts  in  part  for  some  of  the  so-called  "unfortunate 
results."  The  mobilization  of  tubercle  bacilli  in  the  body,  claimed 
by  some  to  occur  after  tuberculin,  has  never  been  jjroved  to  occur 
either  clinically  or  experimentally.  In  over  10,000  injections, 
11  instances  of  hemoptysis  more  or  less  closely  connected  with 
or  at  least  following  tuberculin  (in  one  to  three  days)  have  come 
under  the  waiter's  notice.  In  none  w^as  it  severe,  in  most  slight, 
and  in  8  a  previous  hemoptysis  had  occurred.  I  have  given,  to- 
gether with  my  assistants,  to  some  200  to  300  patients  from  10,000 
to  20,000  injections  and  have  observed  but  tw^o  unhappy  results 
at  the  site  of  inoculation.  In  one,  a  patient  received  too  large  a 
dose  of  bacillary  emulsion  at  a  single  i)()int  and  (levelo])ed  a  sterile 
abscess  which  was  healed  by  aspiration  without  opening.  The 
second  patient  had  what  seemed  to  me  to  be  a  neuritis,  as  there 
was  little  to  be  seen  at  the  site  of  inoculation.  It  was  exceedingly 
painful  and  prostrating  and  deterred  me  for  many  years  from 
injecting  tuberculin  into  the  arm.  I  might  add  that  I  now  nearly 
alw'ays  give  it  in  the  arm. 

I  have  seen  patients  taking  tuberculin  do  badly  and  have  seen 
complications  arise  which  might  be  attributed  to  it.     I  have  also 
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seen  the  same  complications  occur  in  i)atients  to  wliom  \vc  liad 
thonght  of  gi^'i'ir?  tulxTculin.  \\'Iiilc  1  liave  tried  to  kcc])  an  open 
mind  in  regard  to  tuberculin,  1  may  l)e  somewliat  prejudiced  in  its 
favor,  though  many  of  my  colleagues  in  Saranac  Lake  would  more 
readily  believe  the  opposite.  Consequently,  when  I  say  1  have  never 
seen  any  permanent  untoward  results  to  be  attributed  directly 
to  tuberculin,  I  hope  you  will  believe  that  I  have  tried  to  be  fair. 

There  is  some  evidence,  both  experimental  and  clinical  to  show 
that  tuberculin  maj'  cause  nephritis,  or  at  least,  that  it  develops 
during  treatment. 

Experimental  Results.  The  results  of  treatment  of  tuber- 
culous animals  with  tuberculin  has  not  been  satisfactory.  Life 
has  been  prolonged  and  changes  have  occurred  in  the  lesions  which 
demonstrate  an  attempt  at  healing  but  cure  or  bacterial  immunity 
has  not  been  efTected.  Some  deny  the  value  of  animal  experimenta- 
tion in  regard  to  tuberculin  in  man  and  much  slipshod  work  has 
been  published.  Today  the  value  of  tuberculin  treatment  for 
man  rests  largely  upon  the  results  obtained  in  man. 

Ultimate  Results.  The  results  in  man  have  been  for  the 
most  part  good  but  many  observers  have  failed  to  support  their 
contentions  with  proof  other  than  their  personal  belief  or  impres- 
sions. 

Selection  of  patients  certainly  affects  the  results,  and  when  only 
favorable  cases  with  tubercle  bacilli  in  the  sputum  are  chosen, 
the  results  wdll  be  far  better  than  when  all  patients  are  given  the 
treatment.  At  the  Adirondack  Cottage  Sanitarium  we  gave  tuber- 
culin to  carefully  selected  patients  for  a  time  and  then  selected 
for  a  year  or  two  the  worst  cases.  Later  we  exercised  no  selection 
but  allowed  the  patients  to  elect  to  take  tuberculin  treatment. 
We  thought  this  would  be  the  fairest  test  but  in  reality  it  has 
resulted  in  a  selection  against  tuberculin  as  those  patients  w^ho 
wished  to  stay  a  little  longer  because  they  were  more  advanced 
or  ran  a  subacute  course  chose  to  take  tuberculin.  The  patients 
we  selected  because  they  w^ere  the  w^orst,  did  remarkably  well. 
The  results  on  the  whole,  when  reduced  to  cold  figures,  wdth  every 
error  we  could  think  of  eliminated,  showed  that  among  the  moder- 
ately advanced  patients  those  who  took  tuberculin  did  better 
than  those  who  did  not,  while  for  the  incipient  stage  the  difference 
was  less  pronounced.  This  held  true  for  both  immediate  and 
ultimate  results. 

In  the  individual  case,  however,  tuberculin  often  falls  far  short 
of  what  is  hoped  from  its  use.  In  early  cases  it  is  almost  impossible 
to  say  how  much  good  tuberculin  does.  In  the  more  advanced 
cases  favorable  results  are  more  often  seen  and  in  the  very  chronic 
cases  the  effect  of  tuberculin  is  in  a  few  truly  astonishing,  so  good, 
in  fact,  that  no  one  questions  it.  It  is  these  results  that  win  for 
tuberculin  its  advocates  and  I  am  sure  that  after  two  or  three 
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such  cases  few  \vt)ul(l  ilouht  its  efficacy  in  xuiic  jjaticiits.  Wlien, 
however,  results  are  tal)uhite<I  and  impartial  statistical  methods 
apijlied,  they  are  so  far  from  upholdiuj;  the  impressions  created 
by  these  few  cases  that  the  statistical  methods  themselves,  and 
not  the  results  of  tuberculin,  are  questioned. 

My  observation  leads  me  to  believe  that  incipient  cases  treated 
with  tuberculin  do  somewhat  better  tiian  those  n(jt  so  treated, 
while  the  moderately  advanced  cases  do  much  better.  The  ulti- 
mate results  do  not  show  such  marked  diHerences,  but  indicate 
that  the  treated,  both  incipient  and  moderately  advanced,  do 
better. 


REST    VERSUS    CLIMATE   IN    THE    TREATMENT    OF 
PULMONARY    TUBERCULOSIS.^ 

By  William  C.  Voorsanger,  M.D., 

VISITING    PHYSICIAN    TO    MOUNT   ZION    HOSPITAL;    CLINICIAN   TO    SAN    FRANCISCO    TDBERCUl  08IS 
CLINIC,  SAN    FRANCISCO,    CALIFORNIA. 

The  world  is  still  knocking  at  the  door  of  the  medical  profession 
asking  for  a  cure  for  its  greatest  scourge,  and  we  who  are  particu- 
larly interested  in  the  treatment  of  pulmonary  tuberculosis  are 
certainly  anxious  to  unite  upon  some  sane  rational  therapy  pending 
the  discovery  of  a  true  specific. 

Phthisiotherapists  agree  upon  but  one  point,  namely,  that 
tuberculosis  is  curable.  Their  mode  of  procedure  in  effecting  this 
cure  varies  to  a  considerable  degree.  As  an  example  of  this,  two 
years  ago  I  was  able  to  collect  75  varieties  of  tuberculin  in  the 
market,  each  with  its  champions  and  devotees,  claiming  some 
particular  merit  for  their  special  brand,  seemingly  forgetful  of  the 
fact  that  tuberculin  is  a  product  of  the  tubercle  bacillus,  call  it 
by  what  name  you  will,  and  that  success  in  treatment  depends 
not  so  much  upon  the  form  used  as  upon  its  dosage  and  mode  of 
administration. 

So  has  it  been  with  other  measures  for  the  treatment  of  tuber- 
culosis as  its  therapy  has  evolved  through  the  centuries  from 
Hippocrates  and  Aretaeus,  who  knew  little  aljout  it,  down  to  Robert 
Koch,  who  has  given  us  our  present-day  conception  of  the  disease. 
Climatic  treatment  ruled  supreme  for  many  years,  and  particularly 
in  the  United  States.  It  became  the  rule  when  a  patient  was 
pronounced  tuberculous  to  send  him  to  another  climate — warmer, 
drier,  higher,  or  lower — than  his  own.  Colorado,  California, 
Arizona,  and  New   Mexico  became  the  favored  resorts,  the  four 

'  Uead  at  the  Seventh  International  Tuberculosis  Conprc-is  held  at  Uoine,  April  14  to  20,  l'.)12. 


536     voorsaxger:  rest  versus  climate  in  tuberculosis 

Meccas  to  whose  shrines  thousands  of  misdirected  tuberculous 
individuals  have  gone,  the  major  portion  of  whom  never  returned. 

In  the  majority  of  cases  the  doctor  is  resi)onsible  for  sending 
his  patient  away  from  home,  either  from  a  belief  that  another 
climate  will  benefit  him  or  because  (which  unfortunately  is  too 
often  the  case)  his  own  therapeutic  resources  are  at  an  end  and  he 
wishes  to  put  the  responsibility  of  the  death  of  his  patient  upon 
someone  else.  I  wish  to  state  emphatically  that  I  consider  it  crim- 
inal to  send  an  advanced  case  of  tuberculosis  away  from  home  under 
the  delusion  that  another  climate  will  cure  him.  Any  physician 
of  the  Pacific  Coast,  and  particularly  we  in  California,  can  bear 
testimony  to  having  seen  iiniumerable  cases  of  advanced  tuber- 
culosis, sent  by  their  physicians,  for  uhom  absolutely  nothing  could 
be  done.  Let  us  once  for  all  put  every  personal  or  material  consider- 
ation aside  and  come  out  boldly  for  this  principle:  That  climate 
jjer  sc  plays  but  a  very  small  role  in  the  present-day  treatment  of 
pulmonary  tuberculosis.  ^Nlost  of  us  believe  this,  some  still  doubt, 
some  still  have  faith  in  the  high  altitude  treatment,  some  in  the 
dry  air  climate,  some  in  a  change  from  any  climate  to  any  climate. 

I  can  readily  vmderstand  that  a  climate  which  has  a  maximum 
amount  of  sunshiny  days  in  the  year  will  prove  more  cheerful  to  a 
patient  than  one  where  it  constantly  rains.  Upon  this  ground  alone 
can  I  see  much  merit  in  change  of  climate.  Where  a  patient  is 
depressed  and  firmly  convinced  that  he  cannot  get  well  a  change 
of  scene  and  a  brightening  of  his  surroundings  may  become  impor- 
tant. But  the  unqualified  transference  of  tuberculars  from  one 
climate  to  another  without  individualization  is  bad  therapeutics. 

We  see  more  tuberculosis  in  California  than  in  any  part  of  the 
United  States  with  the  possible  exception  of  Colorado,  which  proves 
that  physicians  do  not  yet  recognize  the  truth  that  climate  unaided 
never  did  and  never  will  cure  tuberculosis.  A  considerable  propor- 
tion of  the  fairly  advanced  cases,  which  I  see  in  both  clinical  and 
private  practice  is  composed  of  patients  who  have  been  to  one  or 
more  sanatoria  for  a  cure.  This  certainly  must  be  the  experience 
of  other  physicians  in  California  interested  in  tuberculosis  and  goes 
to  prove  that  the  tubercular  who  cannot  be  cured  at  home  cannot 
be  cured  elsewhere,  other  things  being  equal.  Why  do  we  still 
constantly  persist  in  the  blunder  of  making  a  fetish  of  climate, 
imbuing  the  mind  of  the  suft'erer  Avith  its  almost  supernatural 
influence,  and  as  a  result  causing  him  to  live  uncontrolled  and  un- 
advised, always  getting  worse  but  believing  the  contrary?  To 
remedy  this  error  medical  men  must  be  convinced  that  tuberculosis, 
particularly  the  pulmonary  form,  is  a  disease  of  metabohsm,  a  dis- 
ease of  cell  destruction,  a  disease  of  tissue  waste,  a  disease  where 
bacteria  are  locked  up  in  bronchioles,  generating  toxins,  and  that 
our  only  chance  of  arresting  this  devastation  is  to  stimulate  the 
natural  defences  within  the  bodv,  the  antibodies.    CUmate  cannot 
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<l»»  this.  All  the  i^raiid  results  attrilmtod  to  cliiiiatc  iti  tlic  past 
have  hoi'ii  diu'  to  oi)t'M  air,  food,  and  the  control  within  a  sanatorium. 
Air  is  air  wJiftluT  hi^h  or  low ,  and  can  he  oI)taiiic<|  in  an,\-  climate. 
The  open  air  and  sanatorium  treatment  nnist  he  distinctly  dilleren- 
tiated  from  so-called  climatic  treatment.  If  you  send  cases  to  a 
distinct  locality  for  the  purj)ose  of  getting  care,  proper  medical 
attention,  and  hetter  facilities  than  can  he  ohtained  at  home  no 
fault  can  he  found.  Hut  the  physician  first  and  the  patient  secoiully 
nuist  learn  that  in  treating  pulmonary  tuhercuKrsis  we  are  attempt- 
ing to  stop  waste;  we  are  attempting  to  check  toxemia;  we  are 
striving  to  put  the  body  in  such  condition  tiiat  the  introduction 
of  artifical  toxins  will  stimulate  its  natural  defences  and  form  a 
maxinnnn  amount  of  antibodies.  Only  in  this  way  do  I  !)elieve 
we  will  be  able  to  create  out  of  the  experience  of  the  past  a  rational 
tuberculosis  therapy. 

At  the  last  Tuberculosis  Congress,  Williams,  of  London,  covered 
the.se  points  most  ably  by  stating  "that  the  history  of  consumption 
has  ever  shown  that  more  has  been  accomplished  by  measures 
which  augment  and  reinvigorate  the  resisting  powers  of  the  sufi'erer 
than  by  measures  which  aim  at  destroying  or  rendering  harmless 
the  invading  tubercle  bacillus." 

Sevvall,  of  Denver,  in  a  recent  article  on  open  air,  concluded  that 
there  was  no  existing  proof  that  the  increase  of  carbon  dioxide,  the 
decrease  of  oxygen,  or  the  addition  of  organic  animal  matter  under 
ordinary  circumstances  could  prove  deleterious  to  health.  Air  can- 
not destroy  the  effects  of  the  tubercle  bacillus  primarily.  Air 
simply  does  its  share  in  stimulating  metabolic  change. 

Osier  has  said  that  a  man  with  beginning  tuberculosis  may  fight 
a  wiiming  battle  if  he  lives  out  of  doors  in  any  climate  whether 
high,  dry,  cold,  low,  moist,  or  warm. 

What  then  becomes  our  duty  in  the  treatment  of  a  curable  case 
of  pulmonary  tuberculosis?  As  I  see  it  after  struggling  with  the 
problem  for  several  years,  tempering  personal  experience  and  fail- 
ure with  the  experience  and  failures  of  others,  it  is  plainly  to  build 
up  a  faulty  metobolism  and  if  possible  produce  an  immunization. 
For  my  own  guidance  I  have  tabulated  tul)erculosis  therapy  as 
follows,  each  heading  in  its  relative  degree  of  importance:  (1)  llest; 
(2)  diet;  (3)  open  air;  (4)  tuberculin  therapy;  (5)  climate. 

I  am  firmly  convinced  and  shall  try  and  prove  my  position  by 
the  record  of  results  which  are  given  later  that  rest  is  our  most 
important  therapeutic  agent  in  the  treatment  of  pulmonary  tuber- 
culosis. Brehmer  was  the  first  to  introduce  a  system  of  graduated 
exercise  into  the  treatment  of  tuberculosis.  His  work  has  been 
augmented  and  improved  upon  by  Paterson  at  the  Broiupton 
Sanatorium,  Frimley.  Latham  also  in  treating  his  patients  insists 
upon  rest  and  graded  exercise  as  the  best  therapeutic  agent  for 
reducing  fever  and  toxemia  and  controlling  the  danger  of  auto- 
inoculation. 
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We  all  recognize  the  vuliic  <»!"  ojx'ii  tiir  for  twenty-four  hours 
daily  if  possible.  We  sanction  caloric  feeding,  which  means  not 
overfeeding,  not  forcing  the  organism  to  assimilate  beyond  its 
power,  but  sufficient  feeding  to  restore  body-weight  to  normal. 
In  a  particular  individual  most  of  us  believe  in  tuberculin  therapy, 
the  conviction  gradually  becoming  fixed  that  it  will  some  day  become 
a  true  specific,  but  we  are  not  all  ready  to  accept  the  doctrine  of 
the  importance  of  rest  appliefl  scientifically.  Formerly  a  patient 
was  told  "to  go  west  and  rough  it."  For  this  reason  the  physician 
on  the  western  coast  of  the  United  States  has  been  able  to  see 
so  many  cases  of  tuberculosis.  Those  who  come  west  and  rough  it 
uncontrolled  seldom  get  well.  Often,  too,  we  see  the  arrested  case 
breaking  down  through  overstrain. 

Rest  means  freedom  both  from  physical  and  mental  strain. 
Rest  should  be  applied  in  fairly  accurate  dosage  just  as  we  figure 
out  diet  in  calories  and  our  tuberculin  in  milligrams.  It  is  not 
sufficient  to  tell  the  patient  to  take  plenty  of  rest  and  not  to  walk 
too  much,  and  not  to  engage  in  mental  w^orry  or  work.  The  number 
of  hours  of  rest  per  diem  should  be  prescribed,  and  if  mental  strain 
is  present  the  doctor  should  acquire  the  patient's  confidence,  learn 
its  nature,  and  if  possible  remove  it. 

Again,  the  importance  of  graduated  rest  and  exercise  in  admin- 
istering tuberculin  cannot  be  too  strongly  dwelt  upon.  Tuberculin 
reactions,  failure  to  acquire  arrest  or  retrogression  of  a  tuberculous 
process  may  often  be  attributed  to  our  forgetting  that  auto- 
inoculation  goes  on  continually  within  the  body  of  the  tubercular, 
that  tuberculin  itself  is  being  produced,  and  that  antibodies  are  being 
generated.  If  we  are  ever  to  obtain  an  immunity  in  tuberculosis  it 
can  only  be  by  creating  a  proper  balance,  that  is,  by  administering 
the  toxin  (tuberculin)  for  the  purpose  of  supporting  and  stimulat- 
ing the  natural  defences  already  in  the  body,  the  antibodies.  Any 
scientific  theory  which  has  been  developed,  whether  the  Arloing 
and  Courmont  agglutinin  theory,  the  Bordet  and  Gengou  anti- 
body theory,  or  the  antituberculin  hypothesis  of  Wassermann  and 
Bruck,  cannot  overcome  the  truth  that  tuberculin  can  only  become 
the  true  specific  of  the  future  if  we  realize  that  we  do  not  inject 
antibodies,  but  stimulate  those  already  in  the  body. 

Following  the  experience  of  Nathan  Raw,^  with  bovine  T.  R. 
I  began  injecting  my  cases  with  bovine  tuberculin,  and  in  October, 
1910,  reported^  28  cases,  of  which  15  w^ere  apparently  cured  or 
arrested.  I  consider  this  result  most  satisfactory  and  attributed  it 
to  the  greater  efficacy  of  the  bovine  tuberculin  over  the  human 
form  in  the  treatment  of  pulmonary  tuberculosis. 

I  have  continued  in  the  exclusive  use  of  this  form  of  tuberculin 
and  can  now  report  210  cases  in  which  the  results  have  practically 

2  Laiiopt,  February  10,  1908.  '  California  State  Jour.  Meil. 
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hei'ii  as  good  as  in  the  orij:;inal  28.  But  I  have  changed  my  view- 
point soniewiiat,  and  aitiiongh  still  heheving  that  bovine  tuberculin 
i;;  the  toxin  of  choice  in  the  treatment  of  tuberculosis  caused  by 
Bacillus  typus  humanus,  I  nnist  attribute  my  results  primarily  to 
the  enforced  rest  to  which  all  my  patients  are  subject.  We  err  if 
we  do  not  appreciate  that  tuberculosis  with  fever  is  like  any  other 
disease  with  fever,  the  result  of  bacillemia  and  toxemia  and  should 
l)e  treated  with  rest  in  bed,  that  tuberculosis  with  emaciation  is 
like  any  other  devastating  process  and  needs  rest;  that  tubercu- 
losis with  weakness  is  like  myocardial  weakness  and  needs  rest  if 
we  are  to  acquire  proper  functional  restitution. 

In  order  to  prove  the  assertion  that  rest  is  the  most  important 
agent  in  our  therapeutic  armament  for  fighting  tuberculosis,  I 
have  procured  records  from  most  of  the  large  sanatoria  upon  the 
Pacific  Coast  and  in  Colorado,  in  order  to  compare  them  with  my 
own  results  obtained  in  San  Francisco.  The  directors  of  the  various 
sanatoria  were  written  to  and  the  results  as  herein  given  (see  Table 
on  p.  540)  are  taken  from  their  personal  statements. 

In  a  comparison  of  the  results  obtained  by  various  observers  in 
their  respective  localities  as  shown  in  the  following  table  some  facts 
stand  out  rather  prominently.  The  greatest  percentage  of  apparent 
cures  has  been  obtained  by  the  Pottenger  Sanatorium  and  the 
National  Jewish  Hospital  at  Denver;  the  greatest  percentage  of 
arrests  by  the  Colfax  School  for  the  Tuberculous;  the  Barlow 
Sanatorium  at  Los  Angeles,  and  myself;  the  greatest  number  of 
improvements  by  the  Walter  Henry  Memorial  Sanatorium  at  Seattle 
and  the  United  States  Naval  Hospital  at  Las  Animas,  Colorado,  and 
the  United  States  Army  Hospital  at  Fort  Bayard,  New  Mexico. 
The  altitude  of  the  two  last  named  sanatoria  are  respectively  3800 
and  61 00  feet  and  the  absence  of  successful  result  (cures  and  arrests) 
is  accounted  for  by  the  fact  that  most  of  the  cases  at  Fort  Bayard 
are  chronic,  being  discharged  tuberculars  from  the  United  States 
army,  and  a  great  many  sent  to  Las  Animas  are  advanced.  The 
two  sanatoria  are  situated  in  regions  once  thought  to  possess 
absolute  curative  climatic  power,  and  the  altitude  of  Fort  Bayard 
is  the  highest  of  any  locality  mentioned  in  the  table  with  the  exception 
of  Fort  Stanton.  This  should  prove  sufficiently  that  climate  cannot 
influence  materially  a  tuberculous  process  and  that  a  tuberculous 
patient  who  cannot  get  an  arrest  at  home  cannot  obtain  it  elsewhere. 

The  Pottenger  Sanatorium,  situated  at  a  comparatively  low 
altitude  (1000  feet)  above  sea  level  and  with  a  wide  range  of  tem- 
perature, shows  the  best  results.  Dr.  Pottenger  does  not  attribute 
his  success  to  climate  but  to  "all  measures  which  aid  in  building 
up  and  nourishing  the  bf)dy,  such  as  open  air;  good  food;  the  careful 
adaptation  of  rest  and  exercise;  suitable  baths  and  medicinal 
tonics;  to  the  end  that  the  cells  will  be  as  responsive  as  possible; 
then  furnishing  the  toxin  necessary  to  stimulate  the  cells  to  the 
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pnMluctioii  of  j)rot€H'tive  substances  as  is  done  hy  iiitellif,'('iitly 
i'iii|)l()\  iiij,'  tulxTciilin."  lit'  also  lays  j^rcat  stress  upon  indixidual- 
i/.ation,  stating  that  "  n(»  physieian  can  ol)tain  the  hest  results 
unless  he  can  see  somethinj;  beyond  tuberculosis  and  recognize  the 
fact  that  tuberculous  j)atients  are  drawn  from  the  mass  of  human 
beings,  hence  liable  to  all  the  ills  of  un-tuberculous  individuals." 

I)r.  M.  Collins,  in  charge  of  the  National  Jewish  IIosj)ital  for 
('onsumjitives  at  Denver,  states:  "I  consider  results  obtained  to 
a  large  degree  due  to  our  climatic  conditions  as  well  as  to  the  care, 
disciplinr,  and  attention  which  our  patients  receive  in  the  hospital 
itself."  His  aj)i)arent  cures  were  2;i.2  per  cent.;  arrests,  21. S  ])er 
cent.  At  Fort  Stanton,  New  Mexico  (United  States  Army  Hospital), 
Dr.  ¥.  Smith  in  charge  states  that  various  degrees  of  importance 
are  attached  to  the  climate  of  this  particular  locality  by  different 
men.  Fort  Stanton  shows  Ifi  per  cent,  of  apparent  cures  and  18 
per  cent,  of  arrests,  while  Fort  Bayard  for  chronic  cases  in  prac- 
tically the  same  locality  shows  onl\  2.7  per  cent  cures  and  3.9  per 
cent  arrests.  Dr.  Smith  in  a  recent  publication  states  "some- 
times a  change  is  either  imnecessary  or  useless,  and  moreover  a 
climate  adapted  to  the  needs  of  one  individual  may  be  wholly 
unsuited  to  those  of  another."  The  Barlow  Sanatorium,  which 
shows  apparent  cures  15.25  per  cent,  and  arrests  35.59  per  cent, 
through  its  superintendent,  Dr.  R.  L.  Cunningham,  makes  this 
statement;  "I  do  not  consider  this  locality  as  favoral)le  as  certain 
places  in  Arizona  or  New  Mexico  and  even  some  points  of  California 
on  the  desert,"  and  still  the  Barlow  Sanatorium  shows  better  results 
than  the  ^Maricopa  Hospital  in  Arizona,  the  Fort  Stanton  Hospital 
in  New  Mexico,  or  the  Peers  School  for  the  Tuberculous  at  Colfax. 

Dr.  Peers,  of  Colfax,  a  careful  observer,  attributes  his  results  to 
change  of  climate,  freedom  from  fog  and  contaminating  organiza- 
tion, and  ability  to  live  the  outdoor  life  without  discomfort  365  days 
in  the  year. 

Now,  to  compare  the  above  results  with  my  own  in  210  cases, 
treated  at  practically  sea  level,  some  in  a  sanatorium  but  the 
majority  at  home,  ambulant.  Before  doing  so  I  wish  to  make  one 
observation:  A  just  comparison  can  only  be  made  if  apparent  cures 
and  arrests  are  grouped,  because  we  naturally  all  have  different  ways 
of  construing  results  and  what  one  dubs  an  apparent  cure  another 
may  call  an  arrest.  Personally,  I  am  careful  how  I  list  a  case  as 
cured,  since  many  of  my  cases  which  at  the  end  of  treatment  were 
symptomless  have  relapsed  in  from  six  months  to  one  year.  I  have 
also  treated  many  cases  which  have  been  discharged  from  various 
sanatoria  as  cured.  We  all  know  the  inaccuracj^  of  statistics,  and 
only  by  following  our  cases  can  our  re])orts  be  exact.  All  the  cases 
here  reported  have  been  under  obser\ation  at  least  three  years, 
and  with  but  few  exceptions  their  conditions  at  the  present  time  are 
known.    In  the  attempt,  therefore,  to  be  as  conservative  as  possible, 


542     vuoksangek:  kest  versus  climate  in  tuberculosis 

I  can  report  of  210  cases,  apparently  cured,  14.7  per  cent.;  arrested, 
35.2  per  cent.;  total,  49.9  per  cent.,  practically  a  50  per  cent,  suc- 
cessful result  in  a  series  in  which  the  cases  were  not  selective  but 
taken  at  random  from  all  classes  of  people.  Tabulating  together 
apparent  cures  and  arrests  from  the  various  places  under  discussion 
we  have :  Barlow  Sanatorium,  50.8  per  cent. ;  Pottenger  Sanatorium, 
55  per  cent. ;  United  States  Army  Hospital  at  F'ort  Bayard,  6.67  per 
cent.;  United  States  Army  Hospital  at  Fort  Stanton,  34  per  cent.; 
United  States  Army  Hospital  at  Las  Animas,  22.5  per  cent.;  Union 
Printers'  Home,  Col.  Springs,  Col.,  43.23  per  cent. ;  National  Jewish 
Hospital,  Denver,  Col.,  45  per  cent.;  Colfax  School  for  the  Tuber- 
culous, Cal.,  35.1  per  cent.;  Maricopa  Hospital,  Arizona,  5.5  per 
cent.;  Walter  Henry  Memorial  Sanatorium,  Seattle,  Wash.,  6.3  per 
cent,;  Author  (San  Francisco),  49.9  per  cent. 

A  survey  of  this  grouping  will  show  that  my  results  are  prac- 
tically as  good  as  those  obtained  at  other  places  despite  the  fact 
that  the  climate  of  San  Francisco  has  always  been  regarded  as 
impossible  for  the  cure  of  tuberculosis.  To  be  sure,  the  net  result 
in  any  report  of  cases  will  depend  largely  upon  the  number  of 
advanced  cases  handled,  but  I  feel  certain  that  my  present  series 
contains  as  many  advanced  cases  as  the  majority  of  sanatoria  in 
the  statistical  table.  This  is  demonstrated  by  a  death  rate  in  the 
series  of  16.7  per  cent.,  with  no  improvement  in  17.1  per  cent. 

I  am  convinced  that  climate  today  plays  the  least  important 
role  of  any  of  our  therapeutic  aids  to  the  treatment  of  pulmonary 
tuberculosis.  The  fact  is  becoming  more  and  more  evident  that 
the  war  against  tuberculosis  must  be  waged  by  each  community 
mthin  its  owti  borders  and  not  as  heretofore  each  community 
shirking  responsibility  by  making  some  other  its  dumping  ground. 
Relapses  are  most  common  in  patients  who  have  received  a  cure  in 
one  climate  and  who  attempt  to  live  in  another.  Consequently, 
a  tubercular  should  live  in  the  climate  in  which  he  has  been  cured 
which  must  naturally  be  his  home  climate. 

We  must  not  deceive  ourselves  in  believing  that  the  therapeutic 
millenium  of  tuberculosis  has  arrived,  and  that  we  can  absolutely 
cure  it.  We  none  of  us  know  how  many  of  our  cures  or  arrests 
will  stand  the  test  of  time. 

In  conclusion,  this  much  I  want  to  set  forth  with  positiveness. 
If  climate  shall  in  future  be  disregarded  and  communities  develop 
phthisiotherapists  who  in  their  own  climate  will  build  up  a  faulty 
metabolism  of  their  patients  through  rest,  open  air,  and  proper 
feeding  in  order  to,  with  the  aid  of  tuberculin,  stimulate  the  genera- 
tion of  antibodies  within  the  body,  a  long  step  forward  will  have 
made  in  the  thera]\v  of  tuberculosis. 

I  wish  to  express  my  thanks  to  the  various  directors  and  superin- 
tendents of  the  sanatoria  and  institutions  above  mentioned  who 
have  so  willingly  and  kindly  assisted  me  in  making  this  report 
possible. 
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DIABETES    MELLITUS    AND    TUBERCULOSIS. 
By   CliAULES   M.    MONTGOMEKY,    M.D., 

INSTRUCTOR    IN    MEDICINE    IN    THE    UNIVERSITY     OF     PENNSYLVANIA;     PHYSICIAN    TO    THE     HENRY 
PHIPP9    INSTlTfTK.    I'MVEKSITY    OK    PENNSYLVANIA,    ANI>    THE    WHITE    HAVEN   SANATKUirM. 

TiiF.  association  of  diabetes  mellitns  aiul  tiil)ercul()sislias  been  tlie 
subject  of  unusual  interest  during  the  last  half-century.  lUchard 
Morton's'  cases  of  diabetes  associated  with  wasting  (tabes)  described 
in  the  seventeenth  century  were  not  cases  of  tuberculosis  judging 
from  the  description  of  the  cases.  John  Rollo,^  in  his  book  on 
diabetes,  published  in  1798,  manifests  no  special  interest  in  this 
subject,  though  he  gives  the  clinical  and  postmortem  records  of  a 
case  of  diabetes  evidently  complicated  by  pulmonary  tuberculosis 
with  cavity  formation.  The  credit  for  the  first  report  of  a  large 
num})er  of  diabetic  cases,  with  special  reference  to  tuberculosis  of 
the  lungs,  belongs  to  Griesinger  (1859),  who  records  250  cases. 
Windle,  in  1883,  reported  the  autopsies  of  333  diabetic  patients, 
with  mention  of  the  pulmonary  conditions.  Following  Koch's 
discovery,  in  1882  (see  authorities  cited  by  H.  Fink^),  tubercle 
bacilli  were  found  in  the  sputum  and  lungs  of  diabetic  patients 
(1883),  and  tuberculosis  was  produced  in  animals  by  inoculation 
with  the  sputum.  Tuberculosis  complicating  diabetes  has  even 
been  found  in  animals.  Schindelka^  reported  pulmonary  tubercu- 
losis in  a  diabetic  dog,  and  Berenger-Ferand  observed  cerebral 
tuberculosis  in  a  monkey.  The  interest  in  the  two  diseases  has 
largely  been  directed  toward  the  frequency  of  tuberculosis  in 
diabetes  and  the  various  causes  supposed  to  explain  this  frequent 
complication. 

Analogies  between  Tuberculosis  and  Diabetes.  A  number 
of  authors  have  been  impressed  with  certain  points  of  similarity 
between  tuberculosis  and  diabetes.  Thus  Sauvage^  speaks  of  the 
interference  with  nutrition  in  the  two  diseases,  the  abundant 
elimination  of  waste  products  in  the  urine,  both  organic  and 
mineral,  and  the  diminished  respiratory  activity.  Shively^  points 
to  the  progressive  course  in  both  diseases,  to  the  emaciation,  to 
the  great  fatality  in  early  life,  and  the  better  resistance  in  later 
life,  to  the  strong  racial  affinities,  to  their  greater  prevalence  in 
cities  than  in  the  country,  and  to  various  other  conditions  common 
to  both  tuberculosis  and  diabetes.     Purdy^  states  that  the  "terri- 

'  Phthisiologia,  1C94.  English  translation. 

2  Cases  of  the  Diabetes  Mellitus,  London,  1798. 

»  Munfh.  nied.  Woch.,  1887,  No.  37. 

*  Cited  by  B.  Naunyn   Der  Diabetes  Mellidis,  lOOC.,  p.  152. 

'  Paris  Theses,  1895. 

«  New  York  Medical  Journal,  May  Hi,  lOOH,  p.  93."5. 

»  Diabetes  Mellitus.  1890.  p.  14. 
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torios  furnishing  the  highest  mortaUty  from  diahetes  in  the  I'nited 
States  coincide  very  closely  with  those  furnishing  the  highest 
mortality  from  consumption.  The  very  frequent  termination  of 
diahetes  in  consumption  lends  significance  to  this  fact." 

DiAHKTKs  AND  TuBEUcuLAK  IIeuedity.  A  fcw  Writers  have 
heen  impressed  with  the  frequency  of  a  family  history  of  tuher- 
culosis  in  diabetic  patients.  Thus,  Croner''  relates  the  occurrence 
of  an  hereditary  or  family  tendency  to  tuberculosis  in  37  out  of 
100  diabetics,  12  more  of  whom  were  themselves  tubercular.  He 
cites  Schmidt,  who  believes  there  is  a  diabetic  predisposition  or 
diathesis  in  tuberculous  families.  Among  48  cases  of  diabetes 
collected  by  the  writer  only  2  had  recorded  a  definite  tubercular 
family  history,  and  6  more  a  questionable  family  history  of  tuber- 
culosis, but  the  completeness  of  these  records  in  regard  to  family 
history  cannot  be  vouched  for.  Even  Croner's  figures  are  not 
especially  remarkable  when  compared  with  the  great  prevalence 
of  tuberculosis. 

Glucose  as  an  Etiological  Factor  in  Predisposing  Dia- 
betic Patients  to  Tuberculosis.  The  assumed  predisposition 
of  diabetics  toward  infection  with  the  tubercle  bacillus  has  been  ex- 
plained most  frequently  on  the  hypothesis  that  glucose  outside  of  the 
body  exerts  an  especially  favorable  influence  on  the  growth  of  these 
organisms.  Glucose  added  to  a  number  of  culture  media,  for  example 
blood  serum  and  bouillon,  exerts  as  favorable  or  nearly  as  favor- 
able an  influence  on  the  growth  of  tubercle  bacilli  as  does  the  more 
commonly  used  material,  gelatin  (Eastwood^).  In  comparison  to 
blood  serum,  however,  glucose,  w^hether  added  to  blood  serum  or 
other  media,  never  has  an  influence  on  the  development  of  tubercle 
bacilli  greatly  beyond  that  of  blood  serum  alone,  and  toward  some 
strains  of  the  tubercle  bacillus  has  an  even  less  favorable  influence 
than  the  normal  blood  serum.  Whatever  especially  favorable 
action  has  been  found  for  the  action  of  glucose  has  been  the  result 
of  using  glucose  in  strengths  of  5  per  cent,  or  more,  while  in  the 
blood  of  diabetic  patients  the  amount  rarely  reaches  1  per  cent. — 
a  proportion  attained  by  only  one  patient  in  the  literature^''  reviewed 
by  the  writer.  Handmann's^^  experiments  are  the  only  ones  I 
have  found  in  which  small  quantities  of  glucose  (0.5  to  1  per  cent.) 
were  added  to  normal  blood.  He  states  that  this  amount  of  glucose 
does  not  render  it  any  better  culture  medium  for  staphylococci, 
nor  does  it  lower  the  bactericidal  action  toward  these  organisms, 
and  does  not  lessen  the  normal  opsonin  in  the  blood  serum.  There 
is  equally  little  evidence  to  support  Honl's^-  claim  that  the  growth 

8  Deutsch.  med.  Woch.,  1903,  xxix,  821. 

'  Second  Interim  Report,  Royal  Commission  on  Human  and  Animal  Tuberculosis,  London, 
1907,  Part  II,  Appendix,  vol.  iv. 

i»  B.  Naunyn,  Dor  Diabetes  Mellitus,  1900,  p.  188. 

"  Deutsch.  Arohiv  f.  klin.  Med.,  1911,  cii,  1. 

'-'  Wicn.  klin.  Rundschau,  1898,  xii,  245,  205,  299. 


moxtcomf.hy:  niAnKTF.s  mklmti's  an'd  Tnu:Hcn.iiM>     ')4') 

of  tlir  organisms  ot"  inixiMl  iiit'fctioiis  is  |)rniu(»tc(l  \)\  the  ^hicoso  in 
sullVrcrs  from  dijihi'tcs.  Tlic  animal  cxpcrimi'iits  ot"  nudjwid,'-^  in 
which  lio  injected  dojjs  hypodermically  with  snspensions  of  bacteria 
in  12  to  2')  per  cent.  jj;hic()se  sohitions,  and  of  Preyss"  and  Leo,'^ 
who  investipited  the  development  of  tul)ercnK)sis  in  animals  ren- 
dered glycosnric  through  phlorid/.in,  shed  no  li.uiit  on  the  snhject. 
Some  writers  (see  C.  von  Noorden"'j  l)elie\-e  that  the  hi<;li  glucose 
content  of  the  blood  in  diabetes  results  in  injuries  to  the  tissues 
that  predispose  them  to  infection. 

Bernheim  and  l)ieuj)art^'  make  an  interestiiifj  report  on  tuber- 
culosis in  the  working;  people  of  a  certain  su<^ar  factory.  In  a 
dispensary  in  the  neighborhood  of  the  factory  150  cases  of  tuber- 
culosis were  observed  among  1500  employees,  women  being  affected 
more  frequently  than  men.  The  writers  attribute  the  great  fre- 
quency of  the  disease  less  to  the  chemical  influence  of  the  sugar 
than  to  the  mechanical  injury  to  the  bronchial  mucous  membrane 
produced  by  the  sharp  sugar  dust.  ]Most  of  the  employees  in  the 
sugar  factory  showed  serious  injuries  to  the  teeth.  The  writers 
state  that  exactly  as  in  the  case  of  diabetes,  tuberculosis  with  the 
working  people  of  the  sugar  factory  takes  a  rapid  course,  and  is 
always  fatal. 

Lo.ss  OF  Weight.  Loss  of  weight  either  on  its  own  account  or 
because  of  various  conditions  causing  it  is  often  stated  to  predis- 
pose the  individual  to  tuberculosis,  and  particularly  the  diabetic 
patient  in  whom  the  wasting  may  be  extreme.  Simple  lack  of 
nourishment  is  commonly  considered  to  favor  the  development 
of  tuberculosis,  but  as  it  is  apt  to  be  associated  with  poor 
surroundings  and  unusual  opportunities  for  exposure  to  the 
tubercle  bacillus,  infection  cannot  be  excluded  as  the  chief  or 
only  cause  of  the  disease  in  many  of  these  poorly  nourished 
persons.  Among  non-tuberculous  persons  of  subnormal  weight 
living  under  better  conditions  there  is  no  positive  demonstration 
that  tuberculosis  develops  with  unusual  frecjuency.  P'xperimental 
work  on  animals  has  shed  little  light  on  the  effect  of  insufficient 
feeding  as  a  cause  for  tuberculosis,  most  of  the  experiments  failing 
to  exclude  all  abnormal  factors  except  the  reduced  diet.  Preyss^^ 
noted  no  appreciable  effect  on  the  development  of  tuberculosis  in 
underfed  animals.  In  many  chronic  affections  accompanied  by 
loss  of  weight,  there  is  no  special  tendency  for  the  development  of 
tuberculosis,  for  example,  pernicious  anemia  (Cabot'^),  leukemia 
(Osier),  exophthalmic  goitre  (Dock) ,2"  and  various  malignant 
diseases.     Among  wasting  diseases  having  tuberculosis  as  a  fre- 

"  Centralbl.  f.  Bakteriologie  u.  Parasitenkunde,  1888,  iv,  577. 

"  Miinch.  med   Woch.,  1891,  xxxviii,  418.  "  Zeifschr.  f.  Hyuicnc,  1889,  vii,  5C5. 

'•  Die  Zuckerkrankhoit,  1910,  p.  105.  "  Tuberculosis,  Hrrlin,  1908,  vn,  194. 

"  Miinch.  med.  Woch.,  1891,  xxxviii,  418.  '»  Osier's  Modern  Medicine,  iv,  025. 

'0  Ibid.,  vi.  377. 
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(liK'iit  coiiiplicatioii,  firrliosis  of  tlic  li\cr  lias  Ix-cii  especially 
fiii})liasi'/('(l  hy  Osier'-'  and  Kelly,'-  and  others,  but  the  mortality 
from  tuberculosis  complicating  cirrhosis  of  the  liver  does  not 
appear  particularly  remarkable  when  compared  to  the  general 
tuberculosis  mortality. 

Miscellaneous  Etiology.  Of  the  many  other  causes  offered 
to  explain  the  alleged  hypersusceptibility  of  diabetic  patients  to 
tuberculosis,  only  a  few  will  receive  passing  mention.  Thus 
"diminished  vigor,"  "lessened  resistance,"  "metabolic  disturb- 
ances with  excessive  elimination  and  deficient  absorption  inter- 
fering with  nutrition"  (Sauvage),  the  presence  in  the  body  of 
various  poisonous  substances,  atrophy  and  inflammation  of  the 
respiratory  passages  (Blumenfeld^^),  and  various  other  conditions 
are  supposed  to  favor  the  development  of  tuberculosis  in  diabetics. 
However,  neither  the  facts  nor  the  reasoning  furnished  in  support 
of  these  alleged  causes  are  convincing,  and  most  of  the  explana- 
tions are  little  more  than  plausible,  being  often  the  result  of  i)ost 
hoc,  propter  hoc  reasoning,  whereby  the  frequency  of  tuberculosis 
in  diabetes  is  explained  by  the  various  abnormal  conditions 
associated  with  diabetes. 

Evidences  Indicating  a  Particularly  Acute  Process  in 
Tuberculosis  Complicating  Diabetes.  In  support  of  the  idea 
that  diabetes  predisposes  to  tuberculosis,  it  has  been  urged  that 
the  tuberculosis  often  pm-sues  a  very  brief  course  in  diabetes  and 
at  autopsy  frequently  reveals  an  acute  process.  West-^  mentions 
50  diabetic  cases  studied  post  mortem  in  which  21  were  tuber- 
culous, 4  of  these  presenting  the  lesions  of  chronic  tuberculosis, 
while  in  the  rest  phthisis  was  active  and  the  cause  of  death.  Dresch- 
feld^^  speaks  of  an  acute  tuberculous  broncho-pneumonia  occurring 
in  diabetes,  running  a  more  rapid  course  than  ordinary  phthisis, 
and  being  characterized  by  an  early  and  very  extensive  formation 
of  cavities.  Babcock^^  likewise  supports  this  view.  Undoubtedly 
tuberculosis  is  one  form  of  terminal  infection  that  frequently 
attacks  the  diabetic.  Out  of  355  autopsies  on  diabetic  cases  col- 
lected from  the  literature  and  postmortem  records,  138  showed 
pulmonary  tuberculosis,  mostly  acute.  This  subject  is  dealt  with 
further  under  Clinical  and  Pathological  Aspects  of  Tuberculosis 
in  Diabetes 

Hematological  Studies  Relating  to  Etiology'.  Particularly 
interesting  are  the  results  of  Da  Costa  and  Beardsley,"  who  found 
in  diabetics  a  lowered  opsonic  index  toward  the  Staphylococcus 
pyogenes,  the  Streptococcus  pj'ogenes,  and  the  tubercle  bacillus. 

2'  Practice  of  Medicine,  1896,  p.  476.  "  Osier's  Modern  Medicine,  v,  770. 

23  Therap.  Monatshefte,  February,  1899. 

2<  Diseases  of  the  Organs  of  Respiration,  1902,  ii,  .523. 

«  Medical  Chronicle,  Manchester,  1884-85,  i,  5.  '«  Diseases  of  the  Lungs,  p.  197. 

'"  Amer.  Jodr.  Med.  Sci.,  September,  1908. 
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Stiitlios  t)ii  tlio  ri'sistiii;,'  powers  ol"  the  hlood  liaxc  also  been  carried 
oil  ill  ik'paiK-roati'/c'd  do«j;s.  Sweet'-"*  t'ouiid  tiiat  after  rernoxal  ot" 
the  pancreas  in  dogs  there  was  a  complete  loss  of  bactericidal 
power  in  the  hlood  toward  B.  coli  communis,  B.  typhi  abdominalis, 
and  B.  dysenteria-.  Thomas  and  MacPhail.^'-*  fouiul  that  the 
opsonic  index  curves  for  Micrococcus  aureus  regularly  declined 
in  all  depancreatized  dogs.  Xebelthau,'"'  on  the  other  hand,  found 
no  ditterences  in  the  development  of  tuberculosis  in  depancreatized 
and  control  dogs.  But  in  the  experiments  with  dei)ancrcatized  dogs 
the  interval  until  the  time  of  their  death  was  always  too  short, 
ne\er  over  six  and  usually  within  three  weeks,  to  make  a  fair 
comparison  between  occurrences  in  these  animals  and  in  humaji 
beings  the  subjects  of  diabetes. 

Raw^'  has  conducted  some  suggestive  experiments,  too  few  to 
carry  weight,  to  show  the  effect  on  the  growth  of  the  tubercle 
bacillus  on  artificial  media  througii  the  addition  of  blood  from  a 
dial)etic  patient. 

Frequency  of  Tuberculosis  in  Diabetes.  The  frequency  of 
tuberculosis  as  a  comphcation  of  diabetes  has  greatly  impressed 
nearly  all  writers  on  this  subject  except  von  Noorden  and  Cornet, 
it  being  apparently  assumed  that  this  freciuency  considerably 
exceeds  the  general  tuberculosis  mortality.  This  conclusion, 
doubtless,  largely  results  from  using  general  hospital  statistics 
like  those  of  Adami  and  McCrae,''^  who  found  only  17.3  per  cent, 
of  tuberculous  cases  (after  excluding  all  healed  and  latent  cases) 
in  1000  autopsies,  and  from  failure  to  use  figures  expressing  the 
general  tuberculosis  mortality.  Thus,  one-third  of  all  deaths  in 
persons  aged  between  fifteen  and  forty-four  years,  according  to 
Baldwin,^''  are  due  to  tuberculosis.  Cornet's'*^  figures  for  Prussia 
ill  the  decade  1881  to  1890  show  that  between  the  ages  of  fifteen 
and  sixty  years  the  tuberculosis  mortality  varied  according  to 
age  and  sex  between  25.1  and  4(5. (>  per  cent.  According  to  the 
United  States  Census  Report  for  1009  the  number  of  deaths  from 
tuberculosis  of  all  forms  "per  100  deaths  from  all  known  causes 
at  each  age"  in  the  registration  area  was  as  follows: 

Age     .      .      Under  10     10-10     20-29     30-39     40-49     50-59     00-09     70-79     80-89     Over  90 
Per   cent.  3.4  26.1       37.0       29.3       18.0       10.4        5.3         2.5         1.0  0.0 

Conclusions,  moreover,  are  unreliable  if  based  on  figures 
obtained  previous  to  the  discovery  of  the  tubercle  bacillus;  for 
instance,  the  figures  of  Griesinger  (1859),  who  in   250   diabetics 

M,I(,ur.  Mcil.  Hc^scaicli,  1903-4,  v,  255. 

=»  Monthly  Cyclopcdiu  and  Medical  Hulielin,  Scptenilwr ,  1911,  p.  535. 

'»  Arch.  f.  cxper.  Path.  u.  Pharinak.,  1901,  xlix,  384. 

"  Tuberculosis,  Berlin,  May,  1911. 

'2  Sixth  International  Congress  on  Tuberculosis,  v.  I,  pt.  1,  325. 

33  Osier's  Modern  Medicine,  iii,  143.  '^*  Tuberculosis,  1904,  p.  277. 
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states  that  tuberculosis  occurred  in  42  per  cent,  of  the  cases  and 
was  the  cause  of  death  in  'A9  per  cent.  Bouchardat  (1875)  claims 
to  have  found  tul)ercul()sis  in  all  of  19  autopsies  on  diabetic  patients, 
and  Windle'*'  found  that  more  than  one-half  of  '.VX]  autopsies  on 
diabetic  subjects  "presented  the  changes  of  the  disease  or  group 
of  diseases  known  as  phthisis."  Among  other  points  affecting  the 
reported  frequency  of  tuberculosis  in  diabetes  are  the  stage  and 
degree  of  activity  and  the  accuracy  of  diagnosis  of  the  tubercu- 
losis, the  age  of  the  patients,  and  the  stage  of  the  diabetes. 

Frequency  of  Tuherculosis  in  Diabetes.  Cases  of  Diabetes 
Non-fatal  while  under  Observation:  Writer's  collected  cases,  51; 
tu])erculous,  0.  Philadelphia  Polyclinic  Hospital  Dispensary 
(Dr.  Jiiesman),  10  cases;  tul)erculous,  0. 

Cases  of  Diabetes  in  Which  ^Mortality  is  Generally  not  ]\Ien- 
tioned:  R.  T.  Williamson,^"  100  consecutive  cases;  tuberculous, 
29  (14,  signs  of  advanced  phthisis;  14,  slight  signs  at  apices;  1, 
detected  post  mortem).  Da  Costa  and  Beardsley,^'  50  cases; 
tuberculous,  10.  W.  Croner,^'^  100  cases;  tuberculous,  12.  F.  M. 
Sanwith,-^'*  in  Egypt,  number  of  cases  not  mentioned;  tuberculous, 
about  12  per  cent.  B.  Naunyn,^"  149  "pure"  diabetic  cases; 
tuberculous,  25.  B.  Naunyn,  103  diabetic  cases  resulting  from 
demonstrable  organic  diseases;  tuberculous,  8.  X.  Raw,'^^  02 
diabetic  cases,  with  27  autopsies;  tuberculous,  37  (2,  abdominal 
tuberculosis) . 

Fatal  Cases:  (Autopsies  not  performed  or  not  mentioned.) 
Waiter's  collected  cases,  35  (none  autopsied),  pulmonary  tuber- 
culosis, 3.  F.  T.  Frerichs,^-  250  cases;  pulmonary  tuberculosis, 
34.^^  C.  von  Noorden^^  (private  cases),  292;  tuberculous,  15  (pul- 
monary, 14;  intestinal,  1).  R.  T.  AVilliamson,*^  42  cases;  pulmo- 
nary tuberculosis,  6.  R.  M.  Fitz^*^  and  E.  P.  Joslin,  20  cases; 
pulmonary  tuberculosis,  3. 

Cases  Autopsied:  Writer's  collected  cases,  25;  pulmonary  tul^er- 
culosis,  0;  all  active.  F.  T.  Frerichs,^^  55  cases;  pulmonary  tuber- 
culosis, 21.  I.  Honl,''*  29  cases;  pulmonary  tuberculosis,  12.  H. 
Noltemius,^'-*  20  cases;  pulmonary  tuberculosis,  4;  all  active.  B. 
Naunyn,^"  50  cases;  pulmonary  tuberculosis,  20;  exclusive  of  old 

3i  Dublin  Jour.  Med.  Sci.,  18S3,  Ixxvi,  112. 

36  Diabetes  Mellitus,  1898.  37  Lqc   cit. 

38  Deutsch.  med.  Woch.,  1903,  xxix,  821. 

"  British.  Med.  Jour.,  October,  1907,  p.  1059. 

*"  Loc.  cit.  41  Loc.  cit. 

«  Ueber  den  Diabetes,  1884,  p.  132. 

"  W.  Fox  (Diseases  of  the  Lungs  and  Pleura,  1891,  p.  551)  and  S.  West  (Diseases  of  the  Organs 
of  Respiration,  1902,  ii,  523j  wrongly  quote  Frerichs  as  recording  87  tuberculous  cases  among 
250  diabetics. 

"  Loc.  cit.  «  Loc.  cit. 

*6  Jour.  Amer.  Med.  Assoc,  July  23,  1898,  vol.  xxxi.  <'  Loc.  cit. 

"  Wien.  klin.  Rundschau,  1898,  xii,  245,  265,  299. 

"  Bcitr.ng  zur  Statistik  u.  pathologischen  Anatomic  des  Diabetes  Mellitus,  Kid,  1SS8. 

»"  Loc.  cit. 
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scars.  S.  West,"'  .")()  cases;  pulmonary  tiihcrciilosis,  21;  (4  chronic, 
remainder  active  and  cause  of  death).  Ueports  ol"  the  Sur^eon- 
(ieneral  lS95-19();j.  5  cases;  pulmonary  tuhercuiosis,  2.  K.  A. 
Ileiherj;,-^-  5  cases;  pulmonary  tuberculosis,  0.  U.  T.  Williamson, -"^ 
2-1  cases;  pulmonary  tuhercuiosis,  12.  J.  Seegen,-'^  92  cases;  pul- 
monary tuhercuiosis,  40.  Total,  o55  cases;  pulmonary  tubercu- 
losis, US  (38.9  per  cent.). 

Cases  of  Diabetes  Showing  Effect  of  Different  Living  Conditions: 
Dr.  David  Riesman,  dial)etic  cases  in  private  practice,  45;  tuber- 
culous, 1.  C.  von  Xoorden,^^  diabetic  cases  in  private  practice, 
number  not  mentioned;  tuberculous,  5.5  per  cent.  Diabetic  ca.ses 
in  public  hospitals,  number  not  mentioned;  tuberculous,  15.1 
per  cent.  Diabetic  cases  in  Russian  Jews,  45;  tuberculou.s,  27 
(60  per  cent.). 

The  above  tabulation  illustrates  well  the  frequency  of  tuber- 
culosis in  diabetes  under  a  number  of  conditions.  The  tabulation 
with  the  autopsy  figures  gives  the  most  reliable  information,  if  it 
is  borne  in  mind  that  these  are  probably  all  or  nearly  all  hospital 
cases.  The  clinical  cases  vary  in  part  with  the  carefulness  and 
diagnostic  skill  of  the  physicians  in  charge.  Thus,  compare  the 
writer's  collected  fatal  but  non-autopsied  cases  with  those  examined 
post  mortem.  Carelessness  in  diagnosis  is  particularly  well  illus- 
trated by  a  febrile  patient  under  constant  and  in  many  respects 
careful  observation  in  a  hospital  for  over  eight  months  without 
there  being  found  any  abnormal  condition  in  the  lungs  until  the 
autopsy  revealed  extensive  bilateral  tuberculosis.  The  table  on 
the  efl'ect  of  different  living  conditions  is  very  instructive. 

Frequency  of  Tuberculosis  ix  Diabetes  According  to  Age. 
Available  figures  on  the  incidence  of  tuberculosis  in  diabetes 
according  to  age  are  unfortunately  very  meagre  and  do  not 
demonstrate  conclusively  any  variation  in  diabetics  from  non- 
diabetics.  In  children  and  old  people  tuberculosis  is  to  be  less 
frequently  expected  than  in  those  of  the  intervening  period. 
Sauvage''*  refers  to  7  cases  of  tu})erculosis  in  42  diabetic  infants. 
Wilcox'^  cites  a  number  of  authors  who  consider  tuberculosis 
among  the  most  frequent  complications  of  diabetes  in  infants 
and  young  children,  an  opinion  apparently  not  endorsed  by 
Holt.'"^  Williamson'''  believes  that  young  patients  who  do  not  die 
at  a  comparatively  early  stage  from  coma  or  some  intercurrent 
disease  usually  develop  tuberculosis,  especially  if  they  are  suffering 
from  a  severe  form  of  diabetes.  Von  Xoorden""  found  no  cases  of 
tul)erculosis  in  10  diabetics  in  the  first  decade  of  life,  none  out  of 

^'  Loc.  cit.  6-  Virchow's  Archiv,  May,  1911,  cxiv,  Xo.  2. 

"  Loc.  cit.  51  Dcr  Diabetes  Mellitus,  IS93. 

"  Loc.  cit.  "  Loc.  cit. 

"  Archiv.  of  Pediatrics,  September,  1908. 

'*  Diseases  of  Infancy  and  Childhood,  190.5,  p.  1136. 

*'  Loc.  cit,  «<  Loc.  cit. 
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14  in  the  second,  2  cases  of  pulmonary  tuberculosis  out  of  26  in 
the  third,  3  out  of  64  in  the  fourth,  4  out  of  63  in  the  fifth,  5  out 
of  61  in  the  sixth,  1  of  intestinal  tuberculosis  out  of  49  in  the 
seventh,  and  no  cases  of  tuberculosis  out  of  2  diabetics  in  the 
eighth  decade.  The  ages  in  the  writer's  25  collected  autopsies  on 
diabetic  patients  are  tabulated  elsewhere. 

The  Frequency  of  Diabetes  and  Glycosuria  in  Tuber- 
culosis. Except  for  general  statements  to  the  effect  that  diabetes 
and  glycosuria  occur  comparatively  infrequently  in  tuberculosis, 
the  literature  has  little  to  say  on  the  subject.  Richardson*'^  writes, 
"On  the  whole,  judging  from  experience,  I  should  think  that  of 
1500  cases  of  a  phthisical  character,  not  more  than  one  would  be  a 
case  of  diabetic  phthisis."  Vibert''-  records  3  cases  of  glycosuria, 
usually  slight,  in  50  cases  of  tuberculosis.  Abeles**^  found  traces 
of  sugar  in  18  of  66  cases  of  far  advanced  tuberculosis. 

The  frequency  of  glycosuria  and  diabetes  in  the  accompanying 
table  is  chiefly  based  on  the  reports  from  25  tuberculosis  sanatoria 
and  hospitals  in  various  parts  of  the  United  States.  Out  of  31,834 
cases  of  tuberculosis  there  were  101  (about  f  of  1  per  cent.)  cases  of 
glycosuria  and  51  (about  ^  of  1  per  cent.)  cases  of  diabetes.  Some 
of  the  cases  classed  as  glycosurics  were  undoubtedly  diabetics,  so 
that  the  percentage  of  diabetics  may  be  assumed  to  be  between 
^  and  ^  of  1  per  cent,  of  all  these  tuberculous  cases.  From  this  table 
have  been  eliminated  all  sanatoria  known  to  exclude  diabetes  or 
to  fail  to  make  urine  examinations  in  all  cases.  The  proportion 
of  cases  in  the  advanced  stages  of  the  disease  is  higher  than  the 
general  average  for  all  sanatorium  cases  in  the  United  States. 
The  autopsy  figures  show  5  cases  of  diabetes  among  937  post 
mortems.  It  is  possible  that  Adami  and  McCrae's  cases  of  dia- 
betes were  admitted  as  diabetics  and  not  as  consumptives,  as  their 
report  is  based  on  general  hospital  cases  and  not  on  tuberculous 
cases  which  are  all  admitted  primarily  for  their  tuberculosis. 

Tuberculosis  Preceding  the  Diabetes.  West*^^  says  that  it 
is  very  rare  for  a  patient  with  phthisis  to  develop  diabetes  mellitus. 
Raw'^^  states  that  among  4000  cases  of  tuberculosis  he  cannot  recall 
a  single  case  with  urine  free  from  sugar  on  admission  which  devel- 
oped diabetes  mellitus.  This  has  been  the  experience  of  the  Phipps 
Institute  and  all  sanatoria  and  physicians  in  communication  with 
me  on  this  point,  except  in  regard  to  2  or  3  cases  reported  to  me  as 
cases  of  primary  tuberculosis,  but  unaccompanied  by  the  data 
necessary  to  establish  such  a  diagnosis.  De  Wolf^**  makes  the 
general  statement  that  the  tuberculosis  may  be  the  primary 
disease.     Shively"  mentions  a  case  which  he  considered  developed 

"1  Med.  Times  and  Gazette,  18C7,  i,  219.  •«  Cited  by  Sauvage. 

«'  Wien.  med.  Woch.,  1874,  p.  467.  **  Loc.  cit. 

"^  Loc.  cit. 

'6  Jour.  Amer.  Med.  Assoc,  188'3.  6'  Loc.  cit. 


MoNTCoMKItV:    01 AHKTKS    MKI.I.ITIS    AM)    TrUEIUTI/iSlS       f)')! 
Tin;   I'liiigUKNCv  <n    Dimiktks  in  Tuuehculubih. 


State. 

'I'own  or 
post  <jf!ice. 

Institution 
or  physician. 

Nu.  of 

cases  of 

pulmonary 

tuberculosis 

reported  on 

No.  of 

cases  of 

glycosuria. 

No.  of 
cases  of 
diabetes 
mellitiis. 

Colorado 

Denver 

Agnes  Memorial  Hospital 

2200 

2 

2 

Colorado 

San  Animas 

United  States  Naval  Hos- 

pital 

1195 

0 

0 

Connecticut 

Hartford 

Hartford  Hospital 

500 

2 

2 

District  of  Col- 

umbia 

Washington 

Tuberculosis  Hospital 

1300 

4 

? 

Illinois 

Naperville 

Edward  Sanatorium 

550 

2 

2 

Maryland 

Baltimoie 

Baltimore   Municipal 

Tuberculosis  Hospital 

1315 

2 

2 

Maryland 

State     Sana- 
torium 

Maryland  State  Sanatorium 

1200 

4 

4 

Mas.sachusetts 

Rutland 

Rutland  State  Sanatorium 

1291 

5 

7 

.Mis.souri 

Mt.  Vernon 

Missouri  State  Sanatorium 

648 

0 

0 

Missouri 

St.  Louis 

Dr.  Hoisliniere 

1321 

1 

1 

N'f'W  Jersey 

Glen  Gardnei 

New  Jersey  Sanatorium  for 
Tuberculous  Diseases 

1472 

4 

? 

Xew  Mexico 

Fort  Bayard 

United     States     Army 
General  Hospital 

3188 

5 

2 

New  Mexico 

Fort  Stanton 

United     States     Marine 
Hospital  Sanatorium 

1884 

11 

4 

Now  Mexico 

Silver  City 

New  Mexico  Cottage  Sana- 
torium 

1050 

5 

5 

New  Yolk 

East  View 

West    Chester    Countj 
Tuberculosis  Hospital 

372 

4 

? 

Xew  York 

Liberty 

Workmen's     Circle     Sana- 
torium 

245 

0 

0 

New  York 

Loomis 

I^oomis  Sanatorium 

1338 

7 

3 

New  York 

New  York 

Department    of    Health, 
Tuberculosis  Sanatorium 

2950 

9 

5 

New  York 

Santa  Clara 

Hill  Crest  and  Uplands 

113 

0 

0 

New  York 

Saranac  Lake 

Adirondack          Cottage 
Sanatorium 

340 

0 

0 

North  Carolina 

Asheville 

Winyah  Sanatorium 

1231 

0 

0 

Ohio 

Cincinnati 

Cincinnati  Hospital 

1722 

8 

8 

Pennsylvania 

Philadelphia 

Home  for  Consumptives 

203 

0 

0 

Penn.sylvania 

Philadelphia 

Pbippa   Institute,    Univer- 
sity of  Pennsylvania 

3330 

10 

5 

Penn.sylvania 

Pittsburg 

Tuberculosi.s  League 

300 

0 

0 

Wisconsin 

Wales 

Wisconsin     State     Tuber- 
culosis Sanatorium 

570 

1 

? 

31834 



101 

51 

Autopsies. 

Pulmonary 
tuberculosis. 
Reports  of  the  Surgeon  General,  Public  Health  and 

M.irine-Hospital  Service,  1895  to  1905  ....  373 
Henry  Phipp.s  In.ititute  until  end  of  1910  ....  479 
Adiiini    and    McCrae,    Pulmonary    Tuberculosis    with 

Cavity  Formation" 85 


Diabetes 
inellitu.'j. 


937 


"  Loc,  oit. 
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diabetes  during  pregnancy.  1  have  entirely  failed  to  meet  with  the 
record  of  a  definite  case  of  tuberculosis  preceding  diabetes,  though 
one  can  hardly  avoid  assuming  that  this  nuist  take  place  at  times. 
Healed  and  latent  tuberculous  lesions  are  being  constantly  encoun- 
tered in  cases  of  diabetes.  In  many  cases  it  is  impossible  to  tell 
whether  the  diabetes  or  the  tuberculosis  is  the  primary  disease. 

DniATION     OF     THE     DiABETES      BEFORE     THE     OnSET     OF     THE 

Ti'HEKCULOSis.  This  varies  to  some  extent  with  the  general 
conditions  surrounding  the  patient  just  as  does  the  mortality  for 
tuberculosis.  The  age,  the  severity  of  the  diabetes,  and  other 
factors  also  exert  an  influence  on  the  development  of  tuberculosis 
in  some  cases.  S.  West  asserts  that  tuberculosis  does  not,  as  a 
rule,  appear  in  the  acute  cases  of  diabetes,  and  is  rare  in  cases  of 
less  than  two  years'  standing.  Fox''^  says  that  tuberculosis  com- 
monly appears  after  the  diabetes  has  lasted  from  one  to  two  years. 
Purdy™  considers  that  perhaps  the  majority  of  patients  who  have 
suffered  from  diabetes  for  more  than  two  or  three  years  are  attacked 
by  tuberculosis.  Shively  mentions  5  cases,  in  1  of  which  the 
tuberculosis  is  said  to  have  preceded  the  diabetes,  w^hile  in  the 
other  4  symptoms  of  tuberculosis  developed  eighteen,  twelve, 
seven,  and  two  months  after  the  patients  were  known  to  be  dia- 
betic. In  3  cases  collected  by  the  writer  in  wdiich  the  tuberculosis 
presented  the  appearances  of  a  terminal  infection  the  longest  period 
preceding  death  after  the  detection  of  the  first  evidences  of  tuber- 
culosis was  three  months  and  eleven  days.  Out  of  17  cases  from 
the  records  of  the  Hospital  of  the  University  of  Pennsylvania,  G 
gave  a  duration  of  the  diabetes  for  periods  of  from  five  to  seventeen 
years  without  any  suspicion  of  tuberculosis. 

Clinical  Aspects  of  Tuberculosis  in  Diabetes.  Diabetes 
may  be  complicated  by  all  types  of  clinical  tuberculosis,  but  a  certain 
number  of  the  cases  are  characterized  by  symptoms  disproportion- 
ately slight  in  comparison  to  the  extent  and  acuteness  of  the  pul- 
monary disease.  This  modification  of  symptoms  occurs  particularly 
in  those  cases  of  advanced  diabetes  developing  tuberculosis  as  an 
acute  rapid  terminal  infection.  The  enfeebled  state  of  these  patients, 
somewhat  as  in  old  people  developing  tuberculosis,  partly  explains 
this  change  in  the  symptomatology,  but  more  important,  at  least 
in  some  of  the  cases,  is  the  rapid  progress  of  the  tuberculosis  with 
fatal  termination  before  the  evolution  of  the  pathological  processes 
necessary  to  the  production  of  some  of  the  tubercular  symptoms, 
such  as  hemoptysis  and  the  presence  of  tubercle  bacilli  in  the 
sputum,  which  are  more  liable  to  occur  in  cases  of  longer  duration. 
Instead  of  being  actually  masked  or  diminished,  how^ever,  the 
symptoms  may  be  overlooked  because  attention  is  concentrated  on 
the  diabetic  condition  while  the  lungs  are  entirely  neglected.  In 
3  cases  of  acute  extensive  tuberculosis  investigated  by  the  writer, 

«'  Diseases  of  the  Lungs  and  Pleura,  1891.  '»  Diabetes  Mellitus,  1890. 
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lU)  locali'/.iiii,'  imlinoiinry  symptcuns  wrrt*  n-conU-d  in  oik,',  coiij;!! 
an<l  pain  wvtv  tin-  Hrst  symptoms  in  a  second,  coming  on  three  and 
one-half  months  l)et"ore  death,  and  pain  was  the  first  symptom  in 
a  third  preeetUn^  death  by  one  and  one-half  months.  The  tem- 
perature has  frecpiently  been  noted  to  be  normal  or  below  the 
avera<ie  for  tuberculosis.  ])artly  as  a  result  of  the  lowered  teiu])cra- 
ture  i)eculiar  to  many  diabetics.  Shively  found  4  out  of  (»  cases 
of  tuberculosis  complicatinjj  diabetes  to  be  afebrile,  while  the 
temj)erature  of  the  other  2  never  exceeded  100°.  On  the  other 
hand,  a  considerable  rise  of  temperature  in  all  of  4  cases  of  active 
tuberculosis,  '.^  beini;  very  acute  and  extensive,  was  encountered 
by  the  writer.  The  council  may  likewise  be  slight  and  delayed  until 
near  the  fatal  termination.  The  expectoration  may  be  slight  and 
has  been  recorded  as  absent  in  some  cases. 

Hemoptysis.  As  in  other  symptoms  of  tuberculosis  compli- 
cating diabetes,  there  is  some  diiforence  in  the  experience  of 
diti'erent  observers  as  to  the  frequency  of  hemoptysis,  though 
most  clinicians  have  been  impressed  with  its  relative  rarity. 
Von  Xoorden  states  that  it  occurs  in  about  12  per  cent,  of 
cases  of  tuberculosis  complicating  phthisis.  Sanwith  did  not 
observe  it  in  any  of  the  cases  coming  under  his  notice  in  Egypt, 
and  Williamson  invariably  failed  to  meet  with  it  even  in  cases 
observed  up  until  the  time  of  death.  Shively,  on  the  other  hand, 
found  hemoptysis  to  be  frequent  and  considerable  in  amount  in 
4  out  of  0  cases.  In  3  cases  with  extensive  but  acute  tuberculosis 
of  both  lungs  collected  by  the  writer,  there  w^as  no  hemorrhage 
recorded,  though  the  cases  were  observed  in  hospitals  until  the 
time  of  death. 

Tubercle  Bacilli  in  the  Sputum.  Tubercle  bacilli  appear 
in  the  sputum  in  large  numbers  according  to  Immerman  and 
lliitimeyer,  but  the  majority  of  writers  consider  that  they  occur 
rarely  or  not  at  all  (von  Xoorden).  Von  Noorden  himself  failed  to 
find  them  in  4  open  cases  with  copious  sputum,  and  in  a  fifth 
(far  advanced)  case  only  after  repeated  search  were  a  few  tubercle 
bacilli  found.  In  the  lungs  from  this  patient  the  cheesy  nodules 
and  their  w'alls  revealed  masses  of  tubercle  bacilli.  Shively  in  0 
cases  found  tubercle  bacilli  present  in  .']  and  absent  in  3.  In  a 
patient  in  the  wards  of  the  University  Hosj)ital  who  had  acute 
extensive  bilateral  j^ulmonary  tuberculosis  with  cavity  formation, 
tubercle  bacilli  did  not  appear,  in  spite  of  frequent  sputum  exami- 
nations and  the  use  of  methofls  to  concentrate  the  bacilli,  until  a 
week  l)efore  death,  and  then  only  a  few  were  detected. 

Su(;ak  IX  THE  Sputum.  Bagou  and  a  number  of  others  report 
the  presence  of  sugar  in  the  sputum  of  tuberculous  diabetics. 
Shively  detected  it  in  1  out  of  G  patients.  Bussenius"'  detected 
sugar  in  the  sputum  in  the  proportion  of  0.25  per  cent. 

"  Cited  by  R.  T.  Williainson,  Diabctt-i  Mellitus,  1898. 
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Pain.  This  subject  is  little  if  at  all  referred  to  in  the  literature, 
unless  under  individual  case  reports.  In  one  case  collected  by 
the  writer  pain  and  cough  were  the  first  symptoms  pointing  to 
disease  of  the  chest,  both  coming  on  three  months  and  eleven  days 
before  death.  Two  days  later  friction  rubs  were  audible.  In 
another  case  of  acute  extensive  tuberculosis,  pain  and  cough 
developed  about  the  same  time,  some  six  weeks  before  death. 

Tuberculin.  Sanwith"  mentions  4  patients  with  diabetes 
complicated  by  tuberculosis,  who  received  injections  of  Koch's 
tuberculin  up  to  10  milligrams.  None  of  these  reacted  to  the 
tuberculin,  though  1  died  suddenly  of  coma,  and  was  proved  at 
autopsy  to  have  phthisis  in  the  upper  lobe  of  the  right  lung. 

Sweating.  The  effect  of  diabetes  in  lessening  sweat  secretion  is 
asserted  to  occur  even  in  the  presence  of  tuberculosis.    (Bagou.") 

Effect  of  Tuberculosis  on  Diabetic  Symptoms.  It  is  a 
common  opinion  that  tuberculosis  may  lessen  certain  of  the 
symptoms  of  diabetes.  Williamson  records  3  cases  of  diabetes 
complicated  by  tuberculosis  with  disappearance  of  glycosuria 
within  a  few  daj's  to  six  weeks  before  death.  "With  this  disap- 
pearance of  sugar  the  thirst  and  diuresis  also  ceased,  and  the 
whole  clinical  aspect  of  the  cases,  in  the  last  stage  of  the  disease, 
gradually  changed  from  diabetes  to  phthisis  with  marked  wast- 
ing." Purdy'^^  considers  the  disappearance  of  sugar  in  the  course 
of  the  lung  complication  a  consequence  of  pyrexia.  Sweet,''^  in 
experimental  work  on  animals  found  no  evidence  indicating  a 
decreased  excretion  of  glucose  during  an  infection.  Futcher^^ 
considers  it  not  unusual  in  diabetes  with  pulmonary  tuberculosis 
accompanied  by  high  fever,  to  see  the  sugar  almost  entirely 
disappear  in  the  terminal  stages.  In  one  case  investigated  by  the 
writer  the  sugar  which  at  one  time  had  reached  10  per  cent,  fell 
to  4.3  per  cent,  nineteen  days  before  death.  This  patient  had  a 
very  extensive  and  rapidly  fatal  form  of  tuberculosis  of  the  lungs, 
and  the  acetone  almost  disappeared.  Diabetic  coma  has  been 
regarded  as  a  rare  occurrence  in  tuberculosis.  One  case  has  been 
recorded  by  Williamson,  one  has  been  reported  to  me  by  Dr. 
lliesman,  and  one  occurred  among  the  WTiter's  collected  cases. 

Pathology  of  Tuberculosis  Complicating  Diabetes.  The 
Lungs  and  Pleura:  Pulmonary  tuberculosis  in  diabetes  may 
appear  in  all  the  forms  seen  in  tuberculosis  uncomplicated  by 
diabetes,  but  in  diabetes  it  is  supposed  to  be  specially  liable  to 
take  the  form  of  a  very  rapid  and  extensive,  usually  caseous, 
tuberculosis,  with  early  cavity  formation,  and  with  no  tendency 
to  cicatrization.  This  occurred  in  3  of  the  writer's  G  cases. 
Tuberculous  pleurisy  appears  in  all  its  forms  in  diabetes,  though 

'-  Loc.  cit.  '^  Paris  Theses,  18SS. 

''  Loc.  cic.  's  Jour.  Med.  Research,  1903-4,  v,  255. 

'8  Diabetes  Mellitiis,  t)sler's  Modern  Medicine,  i,  774. 
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fdiisitlcrcd  nirc  l»_\  Ilfimn.'''  I'licimiDilionix  li;is  hccii  (Icscrilx'd 
ami  plciinil  i-ll'iisi«iii  iIkhi^Ii  not  I'lictmntcrcd  l»y  tlic  writer  in  llu; 
littTJiture,  Dccurri'd  oiuv  anion};  liis  colloctrd  cases. 

The  Larynx:  Tlie  literatnre  furnishes  httle  but  general  state- 
ments al>out  laryngeal  tulxTculosis  in  (lial)etes.  A  j)atient  of  this 
-ort  is  at  present  attending  the  IMiii)i)s  Institute  Dispensary. 

Tlie  Intestines:  Tul)erculous  uleers  were  found  in  tlie  intestines 
twice  in  92  autopsies  on  diabetic  patients  reported  by  Seegen,'* 
the  lungs  being  tuberculous  in  40  of  the  cases.  Among  the  writer's 
()  collected  cases  there  was  no  case  of  intestinal  tuberculosis. 

Meninges  and  Brain:  I  have  been  able  to  find  only  two  refer- 
ences to  tuberculous  involvement  of  these  structures  in  diabetes, 
one  Kokitansky's  case  of  meningeal  tuberculosis  cited  by  Seegen, 
the  other  De  Jonge's^^  case  of  tuberculous  involvement  of  the 
medulla  oblongata. 

The  Liver:  Seegen  records  2  cases  of  tuberculosis  of  the  liver 
in  02  post  mortems  on  diabetic  subjects  and  1  case  out  of  30  in 
Rokitansky's  series. 

The  Spleen:  Miliary  tuberculosis  of  the  spleen  has  been  reported 
by  Pagou  in  a  case  of  general  miliary  tuberculosis  complicating 
diabetes.  A  questionable  diagnosis  of  tubercles  in  the  spleen  was 
made  in  one  of  the  writer's  cases. 

The  Kidneys:  Seegen  reports  tuberculosis  of  the  kidneys  twdce 
in  92  post  mortems  on  diabetic  cases,  Williamson  once  in  20. 

The  Adrenals:  A  case  of  adrenal  tuberculosis  in  a  diabetic 
subject  occurred  in  one  of  the  writer's  series.  (Described  in  the 
Jmir.  of  the  Avier.  Med.  Assoc,  March  23,  1912,  Iviii,  847.)  Ogle^o 
describes  a  case  considered  by  Naunyn^^  to  be  one  of  tuberculosis 
of  the  adrenals. 

The  Peritoneum:  One  case  of  general  tuberculosis  of  the  peri- 
toneum occurred  among  the  wTiter's  cases  of  diabetes.  None  was 
found  in  the  literature. 

The  Lymph  Nodes:  I  have  found  no  record  of  tuberculous 
adenitis  in  diabetes  except  a  general  statement  by  Lloyd^^  and 
one  case  in  the  present  series  w'hich  showed  tuberculosis  of  the 
bronchial  and  mesenteric  glands. 

Other  Organs:  The  bones  are  infrequently  found  tuberculous  in 
diabetes  to  judge  from  general  statements.  No  reference  could  be 
found  to  tuberculosis  of  the  heart,  pericardium,  genital  organs, 
skin,  or  pancreas  in  diabetes. 

Acute  General  Miliary  Tuberculosis.  Bagou^  has  reported 
a  case  of  diabetes  with  good  clinical  and  pathological  notes  in  which 

"  Arch.  G6n.  de  M6d.,  Paris,  1903,  i,  528.  '»  Der  Diabetes  Mellitus,  1893. 

"  Cited  by  F.  T.  Frerichs,  Ueber  den  Diabetc.?,  1884,  p.  130. 

s"  St.  George's  Hospital  Reports,  1866,  i,  178. 

«'  Der  Diabetes  Mellitus,  1906,  p.  55.  »«  Post-Graduate,  1900,  xxi,  037. 

8>  Paris  Theses,  1888. 
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the  lunjis,  liver,  and  spleen  were  filled  with  miliary  tubereles.     It 
is  eoiisidered  hy  many  to  he  a  rare  disease  in  diabetes. 

Bactkuiolocy  ov  the  LuNds  IN  TriJEKcrLosis  Complicating 
DiAHKTEs.  Besides  tuherele  haeilli,  whieh  may  be  found  in  pro- 
fusion in  the  lungs  even  when  few  or  absent  in  the  sputum,  various 
other  microorganisms  may  be  associated  wdth  the  tubercle  bacillus. 
Ilonl""  considers  that  tuberculosis  complicating  diabetes  is  usually 
a  polymicrobic  infection.  Ehret"^''  attaches  much  importance  to 
the  influence  of  secondary  or  mixed  infections  in  the  tuberculosis 
of  diabetes.  He  believes  that  there  is  a  more  varied  and  more 
luxuriant  growth  of  organisms  than  in  uncomplicated  tuberculosis. 

Pk()(;nosis  of  Tuberculosis  and  Diabp:tes.  To  judge  from 
the  literature  and  from  reports  received  from  a  number  of  sanatoria, 
the  experience  of  many  physicians  has  been  that  the  association  of 
tuberculosis  and  diabetes  in  the  same  patient  offers  a  gloomy 
outlook,  and  some  assert  that  it  is  practically  always  fatal.  While 
admitting  the  greater  seriousness  of  two  diseases,  one  is  struck 
with  the  number  of  cases  in  which  the  tuberculosis  and  the  diabetes 
seem  to  pursue  quite  independent  courses  in  the  same  individual, 
each  responding  to  treatment  or  neglect,  and  each  requiring  a 
prognosis  based  entirely  on  its  own  merits.  Von  Xoorden  mentions 
a  patient  with  pulmonary  and  laryngeal  tuberculosis  and  4  per 
cent,  of  sugar,  whose  sugar,  with  appropriate  treatment,  fell  to 
0.5  per  cent.,  whose  larynx  became  healed,  whose  expectoration 
ceased,  and  W'ho  was  in  good  health  nine  years  later.  At  present 
there  is  in  attendance  at  the  Phipps  Institute  a  patient  who  was 
admitted  a  year  ago  with  pulmonary  and  laryngeal  tuberculosis 
and  diabetes  (sugar,  5.5  per  cent.,  specific  gravity,  1040)  whose 
condition  is  at  present  quite  satisfactory,  the  lung  condition  being 
almost  arrested,  though  the  amount  of  sugar  has  not  greatly  varied. 
Reports  from  a  number  of  physicians  based  on  experience  in  private 
practice  and  sanatoria  has  yielded  11  definite  cases  ending  fatally, 
1,  however,  in  coma  and  not  as  a  result  of  his  tuberculosis.  Of  3 
not  ending  fatally,  1  improved  temporarily  and  later  was  lost  sight 
of,  1  improved  in  his  pulmonary  and  general  condition  although  the 
amount  of  sugar  remained  stationary,  and  the  third  case,  in  spite 
of  a  large  amount  of  sugar,  showed  improvement  in  his  tuberculosis 
and  lost  his  sugar. 

Important  factors  determining  the  prognosis  of  tuberculosis 
complicating  diabetes  are:  (1)  The  condition  of  the  patient,  each 
disease  having  to  be  considered  separately,  and  the  combination 
also  having  to  be  estimated  so  far  as  possible;  and  (2)  the  use  or 
neglect  of  appropriate  treatment  for  each  disease.  Of  particularly 
bad  omen  is  the  acute  rapidly   extending  form  of  tuberculosis 


^  Wien.  klin.  Rundschau,  1898,  xii,  245,  265,  299. 
85  Munch    mcd.  Woch.,  1897.  xHv,  No.  52. 


Mi^N'TCoMKKV:    DIAHKTKS   MKLLITl'S    AM)   TrHEUCn.OslS      ^)F^7 

coiniiit;  on  late  in  the  course  of  diahctcs,  and  hchaxiiij];  in  the  manner 
of  a  terminal  infection.  In  many  cases,  however,  the  proj^nosis  as 
to  tlio  tiiherciih)us  condition  may  he  made  at  least  tentatively 
alonjj  the  same  lines  as  in  uncomplicated  tuherculosis.  The  glyco- 
suria is  not  aj;f;ravated  by  the  tuherculosis.  One  should  always 
think  of  the  possible  occurrence  of  tuberculosis  as  a  terminal  infec- 
tion in  diabetes.  A  number  of  French  writers  have  stated  that 
diabetes  dependent  on  lesions  of  the  pancreas  usually  ends  fatally 
in  tuberculosis  in  a  comparatively  short  period,  while  the  gouty 
{arthritic,  constitutional,  hereditary)  tyj)e,  as  they  call  it,  com- 
monly showing  3  to  4  per  cent,  of  sugar  and  often  lasting  twenty- 
five  to  thirty  years,  may  resist  tuberculous  invasion  for  a  long 
time.  Sauvage  considers  that  an  excess  of  uric  acid  in  the  blood 
antagonizes  the  develoi)ment  of  the  tubercle  bacillus.  He  adds 
that  tuberculous  patients  improve  on  hyperalimentation  with 
nitrogenous  foods,  and  states  that  carnivorous  animals  are  rarely 
afYected  and  herbivorous  animals  are  often  affected  with  tuber- 
culosis. This  subject  has  recently  been  referred  to  by  Raw,  who 
says  that  the  treatment  of  tuberculosis  should  aim  at  the  pro- 
duction of  an  artificial  gout. 

TREATMf:NT     OF     DiABETES      COMPLICATED     BY     TUBERCULOSIS. 

This  important  subject  can  only  be  very  briefly  alluded  to  here. 
While  there  are  times  when  either  the  diabetes  or  the  tuberculosis 
demands  special  treatment  which  ordinarily  Avould  be  contra- 
indicated  for  the  other  disease,  the  cases  are  fortunately  compara- 
tively few  in  which  proper  treatment  for  one  of  the  diseases 
seriously  interferes  with  successful  results  in  the  other.  General 
tuberculosis  treatment  tends  to  help  the  diabetic  by  rendering  him 
less  liable  to  this  form  of  infection.  A  diet  providing  a  consider- 
able proportion  of  milk  and  eggs  is  often  well  borne  in  both  condi- 
tions. Every  precaution  should  be  taken  by  the  diabetic  patient 
to  avoid  the  development  of  tuberculosis  both  from  germs  that 
may  be  harbored  by  himself,  and  from  those  he  may  be  exposed  to 
through  his  surroundings. 

Summary  of  Cases.  Out  of  111  cases  of  diabetes  collected  in  the 
hospitals  of  Philadelphia,  9  had  active  pulmonary  tuberculosis,  and 
1  other  had  adrenal  tuberculosis.  Out  of  51  non-fatal  cases  of 
diabetes,  none  had  actix^e  pulmonary  tuberculosis.  Out  of  (>()  fatal 
cases  of  diabetes,  9  had  active  pulmonary  tuberculosis  and  1  other 
had  adrenal  tuberculosis.  Out  of  35  fatal  but  non-autopsied  cases 
of  diabetes,  3  had  active  pulmonary  tuberculosis.  Out  of  25  post 
mortems,  (i  showed  active  pulmonary  tuberculosis  and  1  tuber- 
culosis of  the  adrenal  gland  without  tuberculosis  elsewhere.  Out 
of  8()  non-autopsied  cases  (35  fatal)  3  had  active  pulmonary  tuber- 
culosis and  17  more  had  signs  recorded  that  were  only  slightly 
suggestive  of  tuberculosis. 

Physical    signs    in    86    non-autopsied    cases    (35    being    fatal): 
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Noninil,  5();  sijiiis  of  actixc  piilinniiiiry  Inhcrciilosis  (;ill  fatal  cases), 
.'»;  siji'iis  sli^Hitly  siiji'^cstixc  <»f  tuhcrciilosis,  hut  witlioiit  dia^Miosis 
of  tiihorciilosis,  17;  ahiioruial  si<;iis  not  siijfgcstiii^^  tiihorculosis,  10. 

Condition  of  the  Lungs  in  25  Autopsies  on  Diahetic  Cases: 
Ten  cases  with  pulmonary  tuberculosis.  Very  acute  and  extensive 
tul)erculosis,  8;  mixed  chronic  and  acute,  not  very  extensive  tuber- 
culosis, 1 ;  chiefly  chronic,  slight  acute  tuberculosis,  not  very 
extensive,  1;  acute,  not  extensive,  1.  Active,  G  cases.  Latent 
tuberculosis,  1;  calcareous  (tuberculous?)  foci,  1;  caseous  tuber- 
culous nodule  in  lung,  1 ;  caseous  tuberculous  nodule  in  lung,  pleural 
adhesions,  1.    Non-active,  4  cases. 

Fifteen  cases  with  no  pulmonary'  tuberculosis.  Normal,  2; 
chronic  fibroid  pleurisy,  3;  congestion,  edema,  or  emphysema,  4; 
croupous  pneumonia,  3;  septic  infarct,  1;  multiple  infective  infarcts, 
septic  pneumonia,  abscesses,  1 ;  abscess  and  gangrene  (adrenal 
tuberculosis  without  tuberculosis  elsewhere),  1, 

Ages  of  25  Cases  Autopsied  in  Relation  to  Tuberculosis:  Twenty 
to  thirty  years,  5;  active  pulmonary  tuberculosis,  2.  Thirty  to 
forty  years,  5;  active  pulmonary  tuberculosis,  2.  Forty  to  fifty 
years,  2;  active  pulmonar^^  tuberculosis,  0;  adrenal  tuberculosis, 
1.  Fifty  to  sixty  years,  7;  active  pulmonary  tuberculosis,  2. 
Sixty  to  seventy  years,  2 ;  active  pulmonary  tuberculosis,  0.  Seventy 
to  eighty  years,  2;  active  pulmonary  tuberculosis,  0.  No  record,  2; 
active  pulmonary  tuberculosis,  0, 

Lungs  in  4  Autopsies  on  Colored  Persons:  Active  tuber- 
culosis, 1 ;  Chronic  adhesive  pleurisy,  1 ;  croupous  pneumonia,  1 ; 
normal,  L 

Clinical  and  Pathological  Diagnosis  in  7  Cases  of  Dia- 
betes, 6  Complicated  by  Active  Pulmonary  Tuberculosis 
AND  1  BY  Adrenal  Tuberculosis.  Case  L — Male,  aged  fifty- 
one  years;  white.  Pulmonary  tuberculosis  very  acute  and 
extensive.  Clinical  diagnosis:  Diabetes  mellitus;  chronic  diffuse 
nephritis.  Pathological  diagnosis:  Double  pleural  effusion; 
chronic  adhesive  pleurisy;  miliary  tuberculosis  of  the  lungs  and 
tuberculous  bronchopneumonia;  miliary  tuberculosis  of  the 
spleen  (?);  adhesions  of  the  sigmoid  flexure;  cardiac  (left  ven- 
tricular) dilatation;  fibroid  myocarditis;  atheroma  of  the  coronary 
arteries  and  aorta;  chronic  mitral  and  aortic  sclerotic  valvulitis; 
chronic  interstitial  nephritis;  renal  arteriosclerosis;  perilobular 
hepatic  cirrhosis;  splenic  arteriosclerosis;  chronic  gastritis;  pancreas 
normal  but  small. 

Case  IL — Male,  aged  twenty-seven  years.  Pulmonarj^  tuber- 
culosis very  acute  and  extensive.  Clinical  diagnosis:  Banti's 
disease;  diabetes  mellitus;  phthisis  pulmonalis.  Anatomical 
diagnosis:  General  tuberculous  peritonitis;  tuberculous  pleuritis, 
and  pleural  adhesions;  tuberculosis  of  the  lungs  (caseous  and 
gelatinous    pneumonia    with    cavity    formation);    splenomegalia 
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(^Baiiti's  (liscaso);  slij^lit  chronic  interstitial  liepatitis  (?);  slij^lit 
chronic  mitral  onihKarditis;  fatty  degeneration  of  heart  and 
kidneys. 

Cask  111. — Male,  aged  twenty-one  years;  white.  Puhnonarx- 
tnl)erculosis  very  acute  and  extensive.  Clinical  diagnosis:  Pul- 
monary tuberculosis;  diabetes  mellitus.  Anatomical  diagnosis: 
Pulmonary  tuberculosis;  mucoid  degeneration  of  e{)icardium; 
slight  chronic  aortic  valvulitis;  congested  and  slightly  cirrhotic 
liver;  chronic  perisplenitis;  congestion  of  kidneys;  moderate  cir- 
rhosis of  pancreas;  mucoid  change  of  peritoneal  fat.  Histological 
diagnosis:  "Endothelial  catarrh"  of  tuberculous  lymi)h  glands 
(bronchial  and  mesenteric)  with  external  pigmentation  and  con- 
gestion; miliary  tuberculosis  of  lungs,  cavities,  and  congestion; 
pleural  adhesions  and  obliterative  pleurisy;  slight  interstitial 
hepatitis;  renal  congestion,  cloudy  swelling,  and  fibrosis  (moderate); 
slight  chronic  interstitial  pancreatitis;  moderate  splenic  congestion; 
arteriosclerosis  (slight)  and  hyaline  change  (slight)  in  diaphragm. 

Case  IV. — Male,  aged  fifty-eight  years,  white.  Pulmonary 
tuberculosis,  chronic  and  acute,  not  extensive.  Clinical  diagnosis: 
Tuberculosis  of  the  lungs;  diabetes  mellitus;  arteriosclerosis. 
Anatomical  diagnosis:  Caseous  ulcerative  tuberculosis  of  the 
lungs;  congestion  and  edema  of  lungs;  pleural  adhesions;  slight 
fibrosis  of  the  kidneys.  Histological  diagnosis:  Caseous  tubercu- 
losis, edema,  and  congestion  of  the  lungs  with  anthracosis;  fibrosis 
and  congestion  of  the  spleen;  red  atrophy  of  liver,  fatty  infiltra- 
tion, hemosiderin,  biliary  cirrhosis;  chronic  interstitial  nephritis. 

Case  V. — Male,  aged  thirty-two  years;  white.  Pulmonary  tuber- 
culosis chiefly  chronic,  slightly  acute,  not  very  extensive.  Clinical 
diagnosis:  Diabetes  mellitus.  Pathological  diagnosis:  Oblitera- 
tive pleurisy  of  the  right  side;  chronic  pulmonary  tuberculosis 
with  cavity;  chronic  valvular  endocarditis;  chronic  interstitial 
nephritis;  atrophy  of  pancreas. 

Case  VI. — Male,  aged  thirty-three  years;  colored.  Records  very 
incomplete.  Pulmonary  tuberculosis,  acute,  but  not  very  exten- 
sive. Clinical  diagnosis:  Diabetes  mellitus.  Autopsy— Lungs: 
Both  apices  showed  a  large  tubercular  patch  caseating  and  full  of 
greenish  pus,  otherwise  normal.  Heart:  Negative.  Liver:  Normal, 
infiltrated  slightly  with  fat.  The  kidneys  were  decidedly  infil- 
trated with  fat  and  congested. 

Case  VII. — Male,  aged  forty-five  years;  white.  Adrenal 
tuberculosis  (none  elsewhere).  Clinical  diagnosis:  Diabetes 
mellitus;  pulmonary  tuberculosis.  Anatomical  diagnosis:  Atrophy 
of  the  right  adrenal;  gangrene  and  abscess  of  lungs;  acute  sero- 
fibrinous j)lcuritis;  fatty  degeneration  of  heart  and  kidneys;  chronic 
interstitial  pancreatitis;  arteriosclerosis;  acute  splenic  tumor; 
multiple  superficial  erosions  of  esophagus.  Atrophy  of  the  thyroid 
gland    (?).      Histological    diagnosis:      Tuberculosis    of    adrenals, 
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slight  chronic  interstitial  pancreatitis.  Bacteriological  diagnosis: 
Streptococcus  pyogenes;  Staphylococcus  pyogenes  aureus;  Bacillus 
coli  communis. 

Summary.  That  tuberculosis  occurs  more  frequently  in  diabetes 
than  in  the  general  population  at  the  same  age  periods  has  not  been 
definitely  proved  by  the  evidence  collected  by  the  writer.  However, 
one  is  impressed  by  two  facts:  (1)  The  lowered  opsonic  index  to 
the  tubercle  bacillus  and  a  number  of  other  bacteria  in  diabetes; 
and  (2)  the  large  number  of  cases  of  diabetes  late  in  the  course  of 
the  disease  developing  a  very  acute,  extensive,  and  rapidly  fatal 
form  of  pulmonary  tuberculosis.  Tuberculosis  occurs  more  fre- 
quently in  diabetes  than  in  some  other  chronic  diseases.  The 
frequency  of  tuberculosis  in  diabetes  varies  with  a  great  variety 
of  ditt'erent  circumstances.  In  the  writer's  25  collected  autopsies 
on  diabetic  patients,  6  showed  active  pulmonary  tuberculosis 
varying  in  acuteness  and  extent  of  involvement,  and  1  showed 
adrenal  tuberculosis  without  tuberculosis  elsewhere.  Out  of  355 
autopsies  collected  from  the  literature  since  1882,  including  also 
the  writer's  25  cases,  138  (38.9  per  cent.)  revealed  pulmonary 
tuberculosis,  mostly  in  an  acute  form.  In  some  structures,  for 
example,  the  bones,  the  writer  could  not  find  a  single  case  of 
tuberculosis  in  a  diabetic  patient. 

The  frequency  of  diabetes  in  cases  of  tuberculosis  is  fairly  well  rep- 
resented by  the  table  presenting  31,834  cases  of  pulmonary  tuber- 
culosis, of  which  about  ^  of  1  per  cent,  had  glycosuria,  and  between 
^  and  i  of  1  per  cent,  had  diabetes.  Five  cases  of  diabetes  were 
found  in  937  autopsies  on  tuberculous  patients. 

When  diabetes  and  tuberculosis  are  associated  the  diabetes  can 
usually  be  shown  to  be  the  primary  disease,  in  a  number  of  cases 
it  is  impossible  to  show  which  is  the  primary  disease,  and  in  no 
case  that  the  writer  has  encountered  has  the  tuberculosis  been 
definitely  proved  by  the  evidence  furnished  to  be  the  primary 
disease. 

When  diabetes  and  tuberculosis  are  associated  in  the  same 
patient  either  disease  may  show  certain  modifications  in  course 
and  symptomatology,  but  often  each  disease  runs  a  course  appar- 
ently independent  of  the  other. 

Like  the  clinical  course  the  autopsy  findings  may  reveal  nothing 
unusual  in  regard  to  the  tuberculosis,  but  in  a  number  of  cases 
one  meets  a  tuberculous  process  that  is  marked  by  acuteness, 
extensiveness  of  the  disease,  and  tendency  to  the  early  develop- 
ment of  cavity  formation. 

From  the  number  of  cases  that  have  improved  both  as  to  their 
tuberculosis  and  their  diabetes,  one  cannot  consider  the  combina- 
tion of  diabetes  and  tuberculosis  as  necessarily  more  hopeless  than 
the  diabetes  or  the  tuberculosis  alone.  The  prognosis  in  many 
cases  depends  largely  on  the  treatment. 
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To  Dr.  H.  K.  M.  Landis.  Dr.  Paul  Lewis,  Dr.  E.  J.  G.  Beardslev, 
Dr.  A.  J.  Smith.  Dr.  W.  M.  L.  Coplin,  Dr.  David  Riesman,  Dr.  I. 
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A    FURTHER    STUDY    OF    THE  5  PROGNOSTIC    VALUE    OF 
ARNETH'S    LEUKOCYTIC   BLOOD  PICTURE   IN    PUL- 
MONARY  TUBERCULOSIS,    BASED    UPON   729 
COUNTS    IN   475   PATIENTS. ^ 

By  Paul  H.  Ringer,  A.B.,  M.D., 

ASHjCVTLLE,    N.    C. 

Three  years  ago,  in  a  paper  by  Dr.  C.  L.  Minor  and  myself,^ 
there  were  reported  the  results  of  the  first  100  Arneth  counts  done 
by  us  together  with  deductions  as  to  their  probable  prognostic 
value  in  cases  of  pulmonary  tuberculosis.  At  this  time  it  is  unneces- 
sary to  go  into  the  theory  of  the  causation  of  this  blood  picture 
and  its  variations.  Suffice  it  to  say  that  the  blood  picture  consists 
in  a  differential  count  of  the  polymorphonuclear  neutrophiles 
with  respect  to  the  number  of  their  nuclei.  Five  classes  are  recog- 
nized according  to  the  number  of  nuclei  in  this  variety  of  leuko- 
cyte. Arneth  claims  that  in  cases  w^th  low  resisting  power  there 
is  a  preponderance  of  cells  wnth  one  or  two  nuclei,  while  in  cases 
with  good  resisting  power  the  percentage  of  leukocytes  with  three, 
four,  and  five  nuclei  is  increased.  Thus  in  bad  cases  he  obtains 
what  he  terms  a  shifting  of  the  blood  picture  to  the  left — 
"Verschiebung  nach  Links."  This  blood  picture  has  been  studied 
and  Arneth's  conclusions  substantiated  by  many  workers,  including 
Arloing  and  Genty,  Bushnell  and  Treuholtz,  Edson,  Klebs,  Webb 

'  Read   before   the   National   Association   for   the   Study   and    Prevention    of    Tuberculosis, 
Washington,  D.  C,  May  31,  1912. 
»  Amer.  Joub.  Med.  Sci.,  May,  Kill. 
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and  Williams.  The  work  of  Dr.  Minor  and  myself  agreed  in  the 
main  with  the  results  obtained  by  those  mentioned  above.  We 
elected  to  divide  our  cases  according  to  the  clinical  symptoms 
rather  than  according  to  the  amount  of  lung  involvement,  and 
grouped  them  into  four  classes:  (1)  Good,  (2)  medium,  (3)  bad,  (4) 
very  bad.  Upon  going  over  our  counts  and  making  a  graphic 
representation  of  the  results,  we  found  that  the  one  and  two  nuclei 
cells  were  greatest  in  the  classes  named  "bad"  and  "very  bad," 
and  decreased  in  the  classes  named  "good"  and  "medium,"  while 
the  opposite  was  true  of  the  cells  with  three,  four,  and  five  nuclei. 
In  a  small  number  of  cases — not  over  4  or  5 — we  found  together 
with  a  good  clinical  symptom  complex  a  very  bad  blood  picture, 
and  we  noted  that  shortly  thereafter  the  patient  took  a  turn  for 
the  worse. 

Neither  in  the  counts  forming  the  basis  for  the  paper  above 
referred  to,  nor  in  the  counts  following  it,  have  the  polymorpho- 
nuclear leukocytes  been  divided  into  sub-classes  (as  Arneth  was 
wont  to  do)  based  upon  the  shape  of  the  nuclei — whether  indented, 
S-shaped,  crescentic,  etc.  This  has  been  deemed  unimportant. 
The  same  arbitrary  rules  for  counting  that  were  advocated  in  the 
article  written  three  years  ago  have  been  strictly  adhered  to. 
These  are:  (1)  Nuclei  connected  by  an  isthmus  counted  as  one 
nucleus.  (By  "isthmus"  is  meant  a  strand  of  nuclear  matter 
one-third  or  more  of  the  thickness  of  the  nucleus.)  (2)  Nuclei 
connected  by  a  thread  counted  as  two  nuclei.  (3)  Nuclei  clearly 
superimposed  counted  as  two  nuclei.  (4)  Nuclei  tangent  to  one 
another  counted  as  two  nuclei.  Thus  uniformity  of  counts  done 
by  the  same  worker  was  assured. 

So  much  for  a  very  brief  review  of  the  former  results  published 
by  Dr.  jNIinor  and  myself.  Since  that  time  the  use  of  Arneth 
counts  has  been  continued,  and  the  writer  wishes  in  this  article  to 
set  forth  conclusions  arrived  at  from  a  total  of  729  counts  done  on 
475  patients.  In  addition  to  the  counts  done  on  tuberculous  or 
supposedly  tuberculous  patients,  the  blood  of  20  apparently  normal 
individuals  has  been  counted,  in  order  to  arrive  at  a  "normal" 
blood  picture. 

The  average  of  these  20  counts  gi^•es  as  a  normal  blood  picture 
the  following: 

I  II  III  I\'        V         ludex 

Percculage -1         20.5         58. 5         15         2         53.75 

This  average  is  slightly  better  than  that  obtained  by  Arneth 
from  the  average  of  15  supposedl}^  normal  individuals.  His 
"normal"  blood  picture  reads  as  follows: 

I  II  III  IV  V         Index 

Percontage 5  35  41  17  2  60.5 
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Tlu-  "index,"'  so-called,  is  one  arl)itrarily  adopted  l)y  liiislinell, 
and  is  ohtaiiied  l)y  adding  to^^etlier  the  |)ereeiita^'es  of  Classes 
I  and  II.  and  hall"  that  ol"  Class  III.  thus  shouiiij,^  what  pereentaj^e 
of  the  cells  is  to  the  left  in  the  Mood  picture.  This  index  has  the 
advantafje  of  showing  at  a  glance  whether  the  hlood  picture  is 
good  or  had,  hut  it  has  the  disathantage  that  it  tends  to  relegate 
into  the  l)ackground  the  relative  ])roportions  of  the  varicnis  classes, 
and  especially  that  it  recognizes  no  difierence  hetween  Cla.sses 
I  and  II,  a  difierence  that  is  not  without  imjiortance. 

As  a  result  of  over  700  counts,  the  conclusions  drawn  can  he 
neither  as  unified  nor  as  satisfactory  as  those  derived  three  years 
ago  from  100  counts;  showing  that  greater  familiarity  with  a  method 
both  enhances  its  value  and  indicates  its  limitations.  The  writer 
does  not  wish  to  be  thought  to  mean  that  the  Arneth  hlood  picture 
is  to  be  considered  as  valueless,  misleading,  or  false.  Far  from  it. 
The  blood  picture  is  of  a  certain  value,  it  should  not  be  abandoned, 
and  it  will  in  certain  apparently  favorable  cases  correctly  presage 
an  unfortunate  outcome,  or  vice  versa.  The  writer,  however,  must 
confess  that  he  cannot  place  as  much  weight  upon  its  prognostic 
value  as  he  did  three  years  back. 

P'irst  and  foremost  it  must  be  distinctly  understood  that  the 
Arneth  blood  picture  can  in  no  way  be  taken  to  indicate  the  amount 
of  lung  involvement  or  the  stage  of  the  disease.  It  is  simply  and 
solely  an  index  of  the  resisting  power  of  the  patient.  Patients 
with  extensive  local  lesions — usually  of  the  fi])roid  type — showing 
but  little  activity'  and  having  a  good  general  state  of  nutrition 
will  give  a  relatively  good  blood  picture;  while  others  with  but  very 
slight  local  lesions,  but  poor  nutritional  conditions  will  give  a  bad 
picture.  As  an  example  of  the  first  class  may  be  cited  the  blood 
picture  of  a  man  (J.  B.  McG.j  with  fibroid  phthisis  of  fifteen  years 
duration — extensive  pulmonary  involvement,  but  good  general 
condition: 

I  II  III  IV  V  Index 

Percentage 12  45  3.5  7  1  74.5 

This  is  a  relatively  good  blood  picture,  especially  when  con- 
trasted with  that  of  the  following  patient  (McD.j  having  but 
suspicious  signs  of  a  unilateral  basal  ])leurisy,  no  cough,  no  bacilli 
in  the  very  scanty  .sputum,  but  in  very  ])0()r  general  condition.  His 
blood  picture  was  as  follows: 

I  II  III  IV  V        Index 

Percentage 12  42  42  4  0  75 

Which  is  decidedly  bad  for  a  ])atient  with  such  slight  evidences 
of  disease.^ 

'  Since  the  writing  of  this  paper  tin-  patient  here  referred  to  reacted  violently  to  2  mg- 
of  old  tuberculin. 
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A^ain,  iinprovcinciit  in  the  blood  picture  or  the  reverse,  iiidi- 
cjites  a  c<)rr(>spon(lin<;  chaiij^e  in  the  resistiuj^  |)owers  of  the  ]>atient 
and  that  alone.  To  \h\  sure  such  chanj^es  are  usually  accompanied 
by  betterment  or  further  extension  of  physical  signs,  but  there 
are  always  patients  to  be  found  whose  general  condition  improves 
markedly  while  the  physical  signs  remain  stationary,  just  as  there 
are  others  that  begin  to  go  downhill  without  any  detectable  change 
taking  place  in  the  local  pulmonary  condition.  It  is  in  such  cases 
that  tiie  blood  picture  is  of  distinct  \alue.  The  3  following  cases 
will  illustrate  this  point: 

Case  I. — In  a  patient  running  no  fever  (\V.  B.),  and  with  slight 
unilateral  apical  catarrh,  the  following  relatively  bad  picture  was 
found : 
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This  was  soon  followed  b}'  an  acute  exacerbation  of  his  disease 
which  shortly  ended  fatally. 

Case  II.^ — The  patient  (Col.  B.),  a  man  in  excellent  condition, 
showed  but  the  faintest  signs  of  pulmonary  involvement — granular 
or  rude  breathing  at  the  right  apex  anteriorly  and  posteriorly. 
His  blood  picture  on  arrival  was: 

I  II  III  IV  V         Index 

Percentage 3  29  55  12  1  59.5 

Seven  weeks  later,  fourteen  pounds  having  been  gained,  but  the 
physical  signs  being  identically  the  same,  he  showed: 

I  II  III         IV  V         Index 

Percentage 4  20  50  IS  2  52 

Case  III. — A  man  (Rev.  M.  L.  B.)  of  slender  build  and  exces- 
sively nervous  temperament,  pale,  anemic,  and  generally  run 
down,  showed  at  both  apices  definite  breath  changes,  but  no 
adventitious  sounds.     His  blood  picture  on  arrival  was: 
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This  pointed  to  an  unfavorable  termination,  despite  the  slight 
physical  signs.  Three  months  later,  having  gained  much  in  weight 
and  strength,  his  lungs  showed  in  addition  to  the  modified  breath 
sounds  a  few  fine  crackles  at  one  apex  anteriorly  and  posteriorly. 
The  blood  picture  at  this  time,  however,  showed  the  following: 
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A  great  iinprovcnKMit  substntitiatcd  hy  the  iii.in's  ^mmil  <i>ii(li- 
tioii,  (irsi)itt'  tlic  iiuTcasr  in  physical  fiii(liiit,'s. 

Tliese  'A  cases  serve  to  stress  the  point  that  hy  means  ot"  the 
Arneth  blood  picture  we  obtain  an  index  of  the  general  resisting 
power  of  the  patient,  and  of  that  alone. 

In  mentioning  the  index  used  in  the  l^lood  picture  it  was  stated 
that  it  was  apt  to  be  misleading  by  taking  the  attention  away 
from  the  percentage  of  cells  in  the  various  classes,  and  making 
no  ditferentiation  between  Classes  I  and  11.  The  following  case 
well  illustrates  this  point:  A  patient  (F.  R.  H.)  with  marked 
pulmonary  and  slight  laryngeal  involvement  showed  upon  arrival 
the  following  bad  blood  picture: 

I  II  III  IV  \-  Index 

Percentage 31  46  20  1  2  87 

Two  and  a  half  months  later,  having  made  great  improxenu'iit, 
his  picture  was  as  follows: 

I  II  III  l\  \  Index 

PerccnIuKe I.">  ."):i  -7  .">  ((  SI. 5 

No  very  striking  diti'erencc  is  seen  upon  looking  at  the  indices, 
but  it  must  be  noted  that  the  cells  in  Class  I  are  reduced  by  over 
50  per  cent.,  and  the  cells  in  Class  IV  increased  500  per  cent.,  this 
being  significant  despite  the  loss  of  cells  in  Class  V. 

In  the  writer's  opinion  a  bad  blood  picture  with  the  i)ercentage 
in  Class  I  in  excess  of  that  in  Class  II  is  far  worse  than  one  in 
which  the  members  of  Class  II  are  in  the  majority. 

So  far  attention  has  been  called  to  counts  tending  to  {)rove 
the  value  of  the  blood  picture  in  estimating  the  resisting  power 
of  the  patient,  and  consequently  in  shaping  our  prognosis.  In 
all  fairness  the  other  side  of  the  question  must  now  be  taken 
up,  and  cases  cited  in  which  the  blood  picture  has  been  mislead- 
ing- 
It  is  an  undeniable  fact  that  in  a  small  number  of  cases  the 
blood  picture  has  been  at  absolute  variance  with  the  clinical  picture, 
and  the  subsequent  course  of  the  case  has  in  no  way  accounted  or 
atoned  for  the  anomalous  blood  findings.  It  has  been  quite  impos- 
sil^le  to  estimate  exactly  the  percentage  of  cases  in  which  this 
condition  has  been  found,  because  of  the  impractibility  of  eliminat- 
ing external  (and  also  internal)  agencies  that  could  not  be  foreseen 
and  that  had  either  a  salutary  or  else  a  deleterious  effect  upon  the 
patient.  In  the  writer's  opinion  about  5  per  cent,  of  the  cases 
show  a  blood  picture  totally  at  variance  with  the  clinical  picture, 
and  not  borne  out  by  subsequent  events.  This  occurs  chiefly 
in  cases  with  good  general  symptoms  and  satisfactory  local  signs. 
Two  examples  will  suffice: 
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Case  I. — A  piitieiit  (R.  S.)  came  to  Aslievillc  in  March,  1909, 
with  but  slifi;ht  physical  si^ns  and  in  excellent  j^eneral  condition. 
However,  from  the  character  of  the  onset  of  the  disease  and  from 
the  quality  of  the  signs,  the  trouble  was  suspected  to  be  of  an 
acute  nature.     Upon  arrival  the  blood  picture  was  as  follows: 

I  II  HI  IV  V       Index 

Porcpntagp 21  .")">..")  21  2.5         0         87 

Two  months  later,  the  patient  hii\ing  markedly  improved,  the 
picture  read : 


V       Index 


Percentago 23 


There  was  practically  no  change. 

Two  months  later,  the  general  and  local  condition  having 
shown  still  further  improvement,  the  picture  remained  unchanged, 
to  wit: 

I  II  III  IV  V  Index 

Percentage 20  48  32  0  0  84 

The  patient  has  been  heard  from  recently,  and  is  now  well  and 
in  the  best  possible  condition. 

Case  II. — Another  patient  (R.  S.  R.)  came  under  observation 
with  but  very  slight  unilateral  apical  catarrh — no  temperature — 
general  condition  excellent.  The  blood  picture  was  distinctly  at 
variance  with  what  would  be  expected.    It  read: 

I  II  III  IV         V         Index 

Percentage 19  52  23  0  0  82.5 

The  patient  has  improved,  and  is  in  most  satisfactory  condi- 
tion, but  the  last  count  done  reads  as  follows: 


I 

II 

III 

IV 

V 

Index 

17 

55 

24 

3 

1 

84 

Percentage  . 

This  count  shows  practically  no  change. 

It  would  be  wearisome  to  give  more  examples.  The  2  cases 
cited  amply  illustrate  the  point. 

Solis  Cohen  and  Strickler^  have  made  a  careful  study  of  the 
Arneth  blood  picture  in  cases  of  pulmonary  tuberculosis.  Their 
conclusions  are  here  set  forth. 

"While  the  average  index  showed  little  change,  in  most  of  our 
individual  cases  the  proportion  of  cells  in  the  first  two  classes  of 
Arneth  seemed  to  be  increased  as  the  patient  improved,  and  in 
a  number  of  cases  to  be  decreased  as  the  patient  grew  worse.  Of 
27    im])roving   patients  whose  blood   was   examined    more   than 

*  Amer.  Jottr.  Med.  Sci.,  Novenit)Pr,  1911. 
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oiur,  ail  iiicrt'iisr  in  cells  with  oiu*  ami  two  iiiick'i  was  observed 
in  22,  and  a  decrease  in  4.  Amonj;  advaiiciii}i;  cases  there  was  an 
increase  in  'A,  a  decrease  in  4,  and  no  change  in  2.  Our  figures 
are  opposed  to  those  of  all  other  workers." 

Such  statements  from  such  reliable  authorities  deserve  serious 
consideration.  It  is  quite  impossible  for  the  writer  to  explain  the 
discrepancy.  It  would  hardly  be  likely  that  the  majority  of  Cohen 
and  Strickler's  cases  were  of  the  type  exemplified  by  the  last  two 
examples  cited.  The  only  other  way  for  accounting  for  the  contra- 
dictory findings  is  difi'erence  in  the  method  of  counting  the  nuclei, 
for  in  certainly  oO  pw  cent,  of  the  cells  the  nuclei  are  so  placed  or 
so  connected  that  a  doubt  will  arise  as  to  which  class  the  particular 
cell  belongs.  Were  it  possible  for  all  w-orkers  in  this  field  to  agree 
upon  a  common  set  of  rules  for  the  estimation  of  the  number  of 
nuclei,  and,  furthermore,  were  it  possible  for  difi'erent  workers 
to  count  each  other's  smears,  the  real  value  of  the  method  would 
be  far  better  shown. 

In  a  masterful  paper  on  this  subject  which  unfortunately  came 
to  the  writer's  notice  but  recently.  Miller  and  Reed'  point  out 
t^iat  the  nuclei  are  greatly  aflfected  as  to  their  number  by  the 
fact  of  either  finger  or  slide  being  contaminated  with  dirt.  This 
is  a  distinctly  valuable  point,  and  also  a  prolific  source  of  error. 
It  is  gratifying  to  note  that  such  painstaking  workers  as  those 
just  cited,  believe  that  the  Arneth  blood  picture  is  of  real  value 
in  prognosis. 

In  conclusion,  the  writer  would  state  that  in  his  opinion  the 
Arneth  blood  picture  has  a  certain  definite  value  in  forming  a 
prognosis  in  pulmonary  tuberculosis.  It  is  a  corroboratory  factor 
to  the  general  clinical  picture,  and  should  never  be  given  much 
weight  in  contradiction  to  the  general  symptom  complex  presented 
by  the  patient.  In  a  small  number  of  cases  it  will  presage  an 
unfortunate  outcome  or  else  will  cause  us  to  pause  before  giving 
a  bad  ])rognosis.  In  a  small  number  of  cases  it  will  remain  opposed 
to  all  the  general  indications  found  in  the  patient.  In  the  vast 
majority  of  cases  it  will  faithfully  represent  the  patient's  resisting 
powers  but  w  ill  not  disclose  any  new  features.  The  Arneth  blood 
picture  is  to  be  viewed  with  .conservatism.  Few  that  take  it  up 
and  study  it  carefully  will  ever  abandon  it  entirely,  but  he  that 
places  implicit  confidence  in  its  readings  and  bases  his  prognostic 
opinion  chiefiy  thereon,  will  not  infrequently  be  led  into  error. 

•■  Archives  i)i  Internal  Mudicinc,  Mav  lo,  1912. 
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CHANGES  IN  THE  KIDNEY  RESULTING   FROM  TYING  THE 

URETER. 

By  J.  F.  Corbett,  M.D., 

ASSOCIATE    I'KOKESSOR    OK   EXPERIMENTAL    SURGERY,    UNIVERSITY    OF    MINNESOTA. 

Clinicians  agree  that  atresia  of  the  ureter  usually  results  in 
hydronephrosis  of  the  corresponding  kidney,  and  that  this  may 
remain  as  a  final  result  or  be  followed  by  secondary  atrophy. 
The  picture  is  much  the  same,  whether  the  condition  arises  from 
congenital  stenosis  of  the  ureter,  or  from  some  sudden  blocking 
of  that  structure  by  any  cause.  The  effect  on  the  patient,  over 
and  beyond  that  resulting  from  the  loss  of  functionating  kidney 
parenchyma,  is  not  definitely  and  clearly  established. 

Many  of  the  patients  having  congenital  or  long-standing  stenosis 
of  the  ureter  have  lived  to  a  ripe  old  age  without  having  experienced 
any  untoward  symptoms.  On  the  other  hand,  fully  as  many 
patients  have  been  driven  to  seek  surgical  relief  on  account  of  a 
similar  pathological  condition.* 

For  a  thorough  review  of  this  part  of  the  subject,  the  reader  is 
referred  to  articles  by  Allen  and  Parker,^  C.  N.  Dowd,^  Bottomley,* 
and  Eisendrath.^ 

In  the  series  of  cases  reviewed  by  Bottomley,^  there  were  3 
instances  where  changes  corresponding  to  some  form  of  nephritis 
occurred  in  the  non-occluded  kidney-.  In  2  of  these  cases,  1  reported 
by  Sainsbury,''  and  1  by  Cooper  Rose,^  the  probable  added  factor 
of  a  low  grade  infection  must  be  considered.  But  in  Bostrem's^ 
case,  where  marked  changes  occurred  in  the  non-occluded  kidney, 
the  hydronephrotic  fluid  did  not  give  any  evidence  of  infection. 
Further  than  this,  Ord^°  reports  a  death  resulting  from  a  stricture 
of  the  ureter,  and  White^^  a  case  of  coma  from  a  similar  condition. 
From  the  records  of  these  observers,  one  is  scarcely  justified  in 
drawing  definite  conclusions,  except  that  the  results  of  an  atresia 
of  one  ureter  vary  greatly  in  different  individuals. 

Turning  from  the  clinical  consideration  to  the  experimental 
laboratory,  we  find  that  this  subject  has  received  considerable 
attention.  As  the  conclusions  of  laboratory  workers  have  not 
ahvays  been  identical,  I  feel  justified  in  reviewing  the  most  impor- 
tant work  of  the  observers. 


'  Louis  Frank,  New  York  Med.  Jour.  1912,  p.  410.  2  Jour.  Exp.  Med.,  ix,  82. 

'  Annals  of  Surgery,  xlii,  265.  *  Ibid.,  Hi,  597. 

'  Surg.,  Gyn.,  and  Obstet.,  xii,  533.  •  Loc.  cit. 

"  Trans.  Path.  Soc,  London,  xxxvii,  296. 

8  Cited  by  Bottomley,  Annals  of  Surgery,  lii,  624. 

»  Ibid  ,  p.  616. 

">  Trans.  Path.  Soc,  London,  xlvi,  132. 

•'  Trans.  Path.  Soc,  London,  xxxviii,  168. 
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NrtVdicIl'-  t"(Miii(l  miirk«'(l  cliaii^^cs  in  rcniotc  (irjiiiiis  tiiul  in  tlio 
opposite  ki<liu'\  as  a  rt-siilt  from  the  li^jatioii  of  one  ureter.  Nefe- 
(lielV  assumes  that  these  remote  chani^es  were  due  to  a  nephrotoxic 
sul)stanee  in  the  hlood.  Xo  other  observer  has  ever  been  able  to 
confirm  tlie  existence  of  any  such  substance,  but  the  important 
part  of  Nefediefl"s  work  is  that  he  found  clianges  in  the  unoperated 
kithiey.  That  chan^jes  such  as  occur  in  the  non-operated  kidney 
could  be  due  to  absorption  of  nephrotoxic  substances  from  the  cells 
of  the  normal  kidney,  is  negatived  by  the  work  of  Miss  B.  Sheldon 
Amos.*'  Pearce**  and  Aronson**  also  show  that  the  extracts  of 
normal  kidneys  have  no  more  specific  action  than  cholin  derived 
from  any  source. 

The  rabbits  in  which  Miss  Amos  ligated  one  ureter,  frequently 
died,  and  the  protocols  from  these  experiments  show  that  there 
were  more  or  less  important  changes,  such  as  cast  formation  or 
new  connective  tissue  in  the  unoperated  kidneys  in  about  50  per 
cent,  of  the  animals.  Miss  Amos  suggests  that  death  occurring 
at  very  irregular  intervals  in  these  animals  was  due  to  some  toxic 
substance  elaborated  by  the  operated  kidney,  and  stored  in  its 
hydronephrotic  sac.  Death  certainly  could  not  have  been  due  to 
the  loss  of  function  of  one  kidney,  for  Sampson^"  and  Pearce^^  have 
established  that  only  one-third  of  the  total  kidney  substance  is 
necessary  to  life. 

Pearce*^  found  the  essential  lesion  of  atresia  of  one  ureter  to 
consist  of  changes  in  the  operated  kidney,  and  only  compensatory 
hypertrophy  in  the  other  kidney. 

Lindeman,*^  Castaigne  and  Rathery,^''  NefedieflF,-^  and  Sollman, 
Williams,  and  Briggs^-  have  pictured  changes  in  the  tied  side. 
Pearce^^  and  Amos^^  confirm  these  findings. 

The  length  of  time  necessary  to  bring  about  complete  destruc- 
tion of  the  kidney,  as  far  as  its  functioning  capacities  are  concerned, 
has  been  considered  by  Sollman,  Williams,  and  Briggs.'^  Inasmuch 
as  the  contained  hydronephrotic  fluid  was  found  not  to  be  urine, 
but  transudate,  after  four  weeks  atresia  of  the  ureter,  this  may 
be  assumed  as  the  minimum  time. 

This  paper  will  discuss  the  following  conditions:  (1)  Changes 
resulting  from  ligature  of  the  ureter  in  the  kidney  on  the  tied  side. 
(2)  The  amount  of  function  remaining  to  the  kidney  after  atresia 
of  the  ureter  lasting  for  various  periods  of  time.    (3)  Lesions  remain- 

'2  Annales  de  I'lnstitut  Pasteur,  1901,  xv,  17. 

'»  Jour.  Path,  and  Bact.,  x,  265.  "  Jour.  Exp.  Med.,  xi,  430. 

"  Jour.  Med.  Researcli,  xxi,  31.'1  "■  Jour.  Exp.  Med.,  x,  745. 

"  Ibid..  X,  632. 

>»  University  of  Pennsylvania  Med.  Bull.,  1903,  p.  217  (cited  by  Mis.s  .\inos). 

'»  Zentralbl.  f.  allgemein  Path,  und  path.  Anat.,  vi,  184. 

2»  Compt.  rend.  Soc.  Biol.,  1902,  p.  053  (rited  by  Mi.ss  Amos). 

"  Loc.  cit.  ^  Jour.  Exp.  Med.,  ix.  71. 

»  Loc.  cit.  24  i^oc.  cit. 

24  Loc.  cit. 
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ing  in  the  kidney  as  a  permanent  legacy  after  tying  the  ureter, 
and  at  a  subsequent  date  removing  the  ligature.  (4)  Changes  in 
the  unoperated  kidney. 

The  ureters  were  all  ligated  in  the  tollowing  manner: 
Under  full  ether  anesthesia,  the  abdomen  was  opened,  and  after 
the  intestines  were  packed  oft",  the  ureter  with  a  bit  of  the  under- 
lying fascia,  was  surrounded  by  a  single  linen  thread.  This  was 
tied  tight  enough  to  produce  atresia  without  cutting  the  tissues. 
After  the  operation,  the  animals  were  kept  in  special  metabolism 
cages,  and  fed  a  diet  of  known  chemical  composition.  A  record 
was  kept  of  the  animals'  condition,  and  all  the  urine  anfl  feces 
saved  for  anaKsis.     In  all,  twent\-f()ur  animals  were  sacrificed. 


Fig.  1. — Animal  experiment  11-56.       Left  ureter  ligated  for  twenty-four  hours, 
left  is  shown  the  operated  kidney;  on  the  right  the  control. 


On  the 


1.  Results  of  Atresia  of  Ureter  ox  the  Operated  Kidney. 
The  most  striking  changes  produced  by  atresia  of  the  ureter  are 
those  closely  resembling  the  lesions  of  nephritis,  as  the  following 
examples  typify.  The  kidney  wdth  a  twenty-four-hour  stenosis 
of  the  ureter,  is  larger  and  heavier  than  on  the  control  side,  and 
presents  alternating  light  and  dark  areas.  The  glomeruli  are 
sometimes  encircled  by  a  zone  of  congestion.  The  convoluted 
tubules  in  places  are  nearly  normal,  in  other  places  appear  to  have 
undergone  an  extreme  degree  of  degeneration,  so  that  in  place  of 
normal  epithelial  cells  lining  these  structures,  we  have  left  only 
a  mass  of  granular  detritus.  The  tubules  of  the  kidney  generally 
are  dilated,  and  this  dilatation  is  more  marked  as  we  approach 
the  pelvic  outlets  of  the  collecting  tubules.  The  kidney  of  which 
the  ureter  had  been  ligated  for  six  days,  presents  a  still  more  strik- 
ing appearance  as  it  is  very  pale  and  edematous,  with  increase  of 
size  and  weight.  The  pelvis  shows  marked  hydronephrosis.  There 
is  general  deformity  of  the  tubules,  extensive  degenerative  changes 
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in  tlu'  coiiNoliitcMl  tiihiilcs  and  tlii'  l)i'<;iiMiin^  t'orniation  of  nrw 
c-(»rnirfti\('  tissni'.  In  tlir  colU'ctin','  tnhulcs  niasst'S  ot"  (k'taclicd 
t'pitlu'liiiin  ari'  frinincntly  seen.  At  the  end  of  twenty-six  days, 
a  Heated  kidney  presents  an  extreme  picture  of  hydronephrosis, 
so  that  it  is  actually  converted  into  a  very  thick-walled  cyst.  The 
kidney  sul)stanc('  is  white  and  is  cut  with  difficulty.  On  the  sur- 
face are  retracted  areas  corresi)()ndin<j;  to  hands  of  connecti\c 
tissue  seen  on  the  cut  surface.  I'nder  the  microscope  the  cortex 
consists  of  a  mass  of  connective-tissue  cells,  round  cells,  dilated 
and  deformed  tubules,  nearly  normal  glomeruli,  and  all  stages  of 
cast  formation. 


Fig.  2. — Animal  experimt-nt   11-01.      Left   ureter  liirnti-cl  for  t  weniy-six  days. 
is  shown  the  operated  kidney:  on  the  right  the  control. 


On  the  left 


These  pictures  are  the  most  striking  examples  encountered  in 
a  series  of  four  animals  for  each  period  of  time.  In  some  of  the 
animal  experiments,  the  changes  given  above  appear  to  so  slight 
a  degree  as  to  seem  almost  negligible.  In  these  cases  deformity 
of  the  tubules  and  fatty  metamorphoses  are  marked.  In  the 
twenty-four-da>'  series,  the  extent  of  destruction  of  the  paren- 
chyma seems  to  be  about  the  same  whether  the  picture  is  that 
of  fatty  change  or  that  of  nephritis.  In  a  very  few  instances  the 
damage  is  erratic  in  that  it  is  localized. 

2.  The  histological  findings  in  this  series  indicate  very  extensive 
destruction  of  the  kidney  substance  on  the  operated  side,  as  the 
result  of  tying  one  ureter.  To  determine  whether  enough  of  the 
kidney  parenchyma  was  destroyed  by  these  processes  to  ablate 
the  secretory  function  of  the  kidney,  the  urine  was  collected  from 
kidneys  whose  ureters  had  been  so  occluded  for  various  periods 
of  time,  measured,  anrl  analyzed.""  In  Table  I,  under  Animal 
Experiment,   11   5S,  the   nitrogen  content   shows  that  the  kidney 


^  Annals  of  Surgery,  xliii,  725. 
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the  ureter  of  which  had  been  hgated  for  twenty-four  hours  was  for  a 
time  capable  only  of  excreting  urine  in  a  very  irregular  manner. 
This  kidney  in  time  resumed  its  full  function.  The  amount  of 
chloride  excreted  also  varied  from  day  to  day,  but  showed  less 
general  departure  from  the  normal  than  the  nitrogen. 


Fig.    3. — Animal    experiment    11-56.       Left    ureter    ligated    for    twenty-four    hours.       Shows 
necrotic  epithelium  of  convoluted  tubules  surrounded  by  zone  of  active  inflammation. 


Table  I. — Animal  Experiment  11-58. 


Nitrogen  per 

Total  nitrogen 

of    sample. 

Date. 

Quantity  c.c. 

c.c. 

in  24  liours. 

Albumin. 

October  IS 

0 

0 

0 

157 

October  19 

1702* 

0.0108-1 

1.842 

+ 

October  20 

0 

0 

0 

164 

October  21 

85 

0.01554 

1.320 

+ 

October  22 

0 

0 

0 

169 

October  23 

150 

0.008405 

1.260 

+ 

October  24 

21 

0 

0 

179 

October  25 

75 

0.006818 

0.511 

October  26 

0 

0 

0 

189 

October  31 

65 

0.01322 

0.859 

+ 

November  1 

0 

0 

0 

196 

November  2 

95 

0.012049 

1.144 

+ 

201 

November  3 

80 

0 . 008728 

0,698 

207 

November  4 

90 

0.008817 

0.783 

212 

November  8 

70 

0.009796 

0.685 

+ 

Average  nitrogen  per  day  before  operation,  =  0.539.  Average  nitrogen  per  day  after  remov- 
ing ligature,  both  kidneys  secreting,  =  0.637.  Nitrogen  from  ligated  kidney  after  removing 
right  kidney  as  above. 

Left  ureter  ligated  October  9;  ligature  removed  October  10;  right  kidney  removed  October  18. 


^  The  full  capacity  of  the  bladder  was  45  c.c.  at  autopsy. 
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Table  II. — Animal  Experiiuciii  11-G2. 

Average  uitrogen  per  day  before  operation,  «=  0.390.  Average  oitroKcn  pier  day  from  liKaloil 
kidney,  =  0.350.  Left  ureter  ligated  October  11;  liKaturc  removed  October  17;  right  kidney 
removed  October  24. 

The  kklney  tliat  liad  In-en  ligated  lor  six  days  (sec  Tahh"  II, 
Animal  ExjHTinu'iit,  11  ()2),  after  a  reasoiiaMe  leiii^'tli  ol"  time,  was 
eapahle  of  excreting  urine  containing  an  amount  of  nitrogen  com- 
patible with  nitrogenous  equilibrium,  while  the  kidney  that  had 
l)een  ligated  for  twenty-four  days  (see  Table  III,  Animal  Experi- 
ment, ll-(>4),  at  first  was  able  to  excrete  almost  nothing  at  all. 
Subse(|uentl\',  it  partiall\-  regained  its  functioning  cai)acity  and 
at  a  later  date  almost  entirely  lost  that  capacity. 

T.MJLE  111. — Aiiiinal  E.xporinienf    11-G4. 

Nitrojcen  per     Total  nitrogen 


No.  of  sanij: 

.ic. 

Dale. 

QU!1 

intily  c.c. 

c.c. 

in 

24  hours. 

.\ll)uinin 

240 

November  30 

15 

0.0078S 

O.llS 

200 

Derember  I 

55 

0.00600 

0.333 

251 

December  2 

87 

0 . 00523 

0.455 

+ 

252 

December  4 

345 

0.00060 

0.227 

253 

December  6 

300 

0  00077 

0.231 

Average  nitrogen  per  day  before  operation,  =  0.680.  Average  nitrogen  per  day  from  rigiit 
kidney,  =  0.490.  Average  nitrogen  per  day  from  ligated  kidney  as  above.  Average  from 
December  15  to  December  26  =  0.303.     Weiglit  constant. 

Ix:ft  ureter  ligated   November  6;   ligature  removed   November  20;   right  kitlney  removed 
November  29. 

The  urinalyses  in  general  confirm  the  histological  ])ictures. 

3.  Permanent  lesions  left  after  removal  of  the  ligature.  In 
the  first  exam])le  the  ureter  was  ligated  for  twenty -four  hours, 
the  ligature  then  removed,  and  after  eight  days  the  unoperated 
kidney  was  removed.  The  animal  was  killed  at  the  ex{)iration  of 
forty-four  days  after  the  first  experiment.  The  ligatured  kidney 
is  larger  than  normal.  Some  slight  gross  evidence  of  connective 
tissue  can  be  seen.  Aside  from  a  few  hemorrhagic  spots  in  the 
cortex  and  the  slightly  thickened  medulla,  nothing  else  is  of  interest. 
Under  the  microscope  scattered  areas  of  connective  tissue  and 
round-cell  infiltration  are  occasionally  encountered.  'J^hc  animal 
whose  ureter  had  been  ligated  for  six  days,  ligature  tl^'ii  removed, 
and  after  another  six  days  the  unoperated  kidney  removed,  was 
killed  at  the  end  of  seventy-four  days  after  the  first  operation. 
The  following  conditions  were  noted  at  autopsy:  The  operated 
kidney  is  large  and  there  remains  some  evidence  of  former  hydro- 
nephrosis. The  tubules  are  still  somewhat  deformed,  and  the 
epithelium  lining  these  tubules  has  an  abnormal  appearance. 
Scattered  areas  of  connective  tissue  also  occur.  The  permanent 
results  of  twenty-four  days'  ligation  of  the  ureter  is  shown  in 
Animal  Experiment,  1 1-S().  In  this  the  ureter  was  tied  for  twenty- 
four  days,  when  the  ligature  was  removed  and  a  nephrectomy  done 
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at  the  sanio  time  on  tlu*  opposite  kidney.  The  animal  was  killed 
after  thirty-seven  days  more.  "The  oj)erated  kidney  is  pale  and 
shows  areas  of  sear  tissue  on  tlie  cut  surface,  and  retraction  on  the 


Fig.  4. — Animal  experiment  11-56.  Left  ureter  ligated  for  twenty-four  hours.  Shows 
glomerulus  compressed;  capsule  surrounded  by  zone  of  congestion;  dilated  convoluted  tubules 
with  slightly  compressed  epithelium. 


Fig.  5. — Animal  experimeni  11-61.  Left  ureter  ligated  fur  twenty-six  days.  Operated 
kidney;  shows  large  areas  of  scar  tissue  incorporating  remains  of  glomeruh  and  convoluted 
tubules. 
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oiittT  surljicc.  riicn-  Mfc  some  r('iii;iiii>  dI  old  li_\  (Iroiicplirosis. 
'I'licrc  ;irt'  oiiit'  wrdiccs  of  (•(»iiiu'(ti\ c  tissue  iii<(»r|)(tratiii};'  rciiiaiiis 
of  coiivoliitcd  tiihiilcs.  'V\h'  uriiii'  from  tliis  :iiiiin:d  coiitaiiis  casts 
and  all)UMiiii." 

In  Animal  l^xpiTiiiuMit,  1 1  (14,  tlio  ureter  was  lijiated  for  t\v('iit\- 
three  da\  s,  wlu-n  the  lij^ature  was  removed  toijetlier  with  the 
UMo])erated  ki(hie.\'.  The  animal  was  killed  at  the  end  of  hfty-(i\(' 
<la\s.  The  ojjerated  kidni'V  in  this  animal  ))reseiite(l  the  same 
areas  of  sear  tissue  and  round-celleij  infiltration  incor|)oratin«i; 
ej)ithelial   remains. 


Fig.  C. — Animal  experiment  '1-61.  Left  ureter  ligatcd  for  twenty-six  days.  .Shows  eon- 
voluted  tulnile  with  altered  e])itheliuni  and  remains  of  cast;  also  new  connective  tissue  and 
roimd  cells. 


4.  Changes  in  the  unoperated  kidney.  It  is  with  considerable 
hesitation  that  the  author  undertakes  to  describe  the  changes 
aside  from  those  of  compensatory  hypertrophy  in  the  unoperated 
kidney.  These  changes  occur  sometimes  not  at  all  and  always  at 
very  irregular  intervals.  As  has  been  predicated  in  the  beginning 
of  this  paper,  various  authors  have  considered  that  the  changes 
in  the  unoperated  side  were  due  to  substances  absorbed  from  the 
))elvis  of  the  operated  side,  and  that  these  su})stances  are  somewhat 
nephrotoxic.  For  this  reason  I  have  taken  the  contents  of  these 
hydronephrotic  kidneys  obtained  after  \ari()us  periods  of  time, 
and  injected  them  into  normal  rabbits.  No  ill  effects  in  these 
animals  w^as  noted  except  that  following  the  injection  of  the  fluid 
there  seemed  to  be  a  decrease  in  the  amount  of  nitrogen  excreted. 
At  autopsy  at  the  end  of  twenty-four  liours,  the  kidneys  of  2  of 
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these  animals  presented  some  slif^ht  i)ietnres  of  congestion.  In 
one  instance  the  unoi)eratetl  kidney  presented  only  evidence  of 
compensatory  hypertrophy,  and  the  flnid  from  the  operated  side 
had  no  nej)hrotoxic  j^roperties  whatever. 

If  we  exchide  snch  changes  as  slight  dilatation  of  the  tul)ules 
and  fragmentation  of  the  protoplasm  of  the  cells  due  to  artefacts, 
no  important  lesions  occurred  in  the  non-operated  side  of  the  one 
day  or  the  six  day  rabbits.  In  2  of  the  animals  in  which  one  ureter 
had  been  ligated  for  a  period  of  twenty-three  days,  there  occurred 
more  or  less  change  in  the  unoperated  kidney.  We  can  absolutely, 
I  believe,  exclude  the  question  of  changes  antedating  the  opera- 
tion, by  the  fact  that  all  of  these  rabbits  had  very  careful  quantita- 
tive urine  analyses  made  for  a  period  of  several  days  before  opera- 
tion. Those  presenting  any  anomalies  in  the  urine  were  rejected 
for  operation. 

The  changes  in  the  unoperated  kidneys  of  the  twenty-four  day 
rabbits  did  not  seem  to  bear  any  definite  relation  to  each  other, 
and  varied  from  the  occurrence  of  a  few  hyaline  and  epithelial 
casts  to  a  condition  of  round-cell  infiltration,  and  even  scar  tissue 
production.  In  cases  where  nitrogen  determinations  were  made 
of  the  urine  from  the  unoperated  side,  it  was  frequently  found  that 
there  w^as  an  increase  of  nitrogen  and  usually  some  albumin  (see 
Table  IV,  Animal  Experiment,  11-61).  This  oftentimes  persisted 
for  a  longer  period  of  time  than  could  any  immediate  effect  of  the 
anesthetic  have  lasted.  In  2  animals  only  compensatory  hyper- 
trophy occurred  in  the  control  kidney. 

Table  IV. — Animal  Experiment  11-61. 

Average  aitrogen  per  day  before  operation,  =  0.566.  From  October  12  to  October  26  vari- 
able. Average  nitrogen  per  day  from  non-ligated  kidney,  =  0.693.  Ureter  ligated  October 
11.    Animal  killed  November  6. 

Conclusions.  At  the  commencement  of  this  work,  the  author 
hoped  to  be  able  to  tell  in  a  single  w^ord  whether  or  not  it  v/ould 
always  be  necessary  to  remove  a  kidney  having  an  atresia  of  the 
ureter  from  any  cause.  He  soon  found  that  the  answer  must  be 
as  ambiguous  as  that  of  the  Delphic  oracle,  for  the  results  of  atresia 
of  the  ureter  do  not  alw^aj^s  seem  to  be  the  same.  However,  these 
facts  remain:  There  almost  always  results  severe  destruction  of 
the  kidney  after  prolonged  obstruction.  To  save  anywhere  near 
the  full  functional  capacity  of  the  kidney,  the  obstruction  must 
be  removed  not  later  than  six  to  ten  days.  Beyond  twenty-four 
days  the  removal  of  the  kidney  seems  justifiable  on  the  following 
grounds: 

1.  There  remains  but  little  functionating  kidney. 

2.  Hydronephrosis  is  a  common  result  of  atresia  of  the  ureter. 
The   existence   of   hydronephrosis   is   always   a    potential   danger. 
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Tlu'Sf  sacs  l"rc(iiiciit  l,\    iiutlianiciilly   cause  distiirltaiicc  :iii<|   if  one. 
is  infected  it  may  heconie  a  xcritalde  Vesuvius. 

'A.  In  some  eases  tlieri'  dccur  cliauf^es  in  the  unoperatecl  kidney 
and  we  are  led  to  assume  that  these  chaufjes  result  from  the 
presence  of  the  no  longer  functionint;  kidiiex'.  Whether  infection 
of  the  hydrone])hrotic  fluid  hy  low  grade  hacteria  is  tin;  cause  of 
these  unoperated  kidney  changes,  does  not  alter  th(!  conclusion. 
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CLINICAL  MANIFESTATIONS   OF  ILLUMINATING   GAS 
POISONING.i 

By  Robert  S.  McCombs,  M.D., 

ASSOCIATE  IN    MEDICINE,    PHILADELPHIA    POLYCLINIC  AND  ASSISTANT  PHTSICIAN   TO  TUE 
children's    HOSPITAL,     PHILADELPHIA. 

During  the  last  ten  years  I  have  had  the  opportunity  to  observe 
1000  cases  of  illuminating  gas  poisoning  in  several  cities  through 
connection  with  the  medical  staffs  of  several  of  the  large  gas  com- 
panies of  the  United  States.  Many  of  the  cases  observed  have 
been  repeatedly  examined,  some  over  a  period  as  long  as  two  years. 
The  employees  of  the  companies  in  the  large  gas  generating  plants, 
and  members  of  the  street  gangs,  who  come  more  in  contact  with 
illuminating  gas  than  others,  have  been  under  direct  observation 
throughout  these  years.  During  this  time  some  of  the  men  have 
been  overcome  fifteen  or  twenty  times,  and  this  has  given  the 
opportunity  to  study  the  so-called  cases  of  chronic  gas  poisoning. 

It  is  obviously  impossible  in  the  limits  of  this  paper  to  note 
the  full  classification  of  symptoms  and  actual  statistics  of  my 
studies.  I  will,  however,  give  a  complete  summary  of  the  results 
based  upon  studies  of  the  records  and  personal  observations. 

Physiological  chemistry:  The  toxic  action  of  illuminating  gas 
lias  been  fully  described  by  such  authors  as  Sellman,^  Haldane,^ 
Edsall,'*  Crile  and  Lenhart.^    To  summarize: 

In  illuminating  gas,  as  furnished  by  the  better  companies,  the 
carbon  monoxid  present  is  the  poisonous  principle,  the  other  con- 
stituents used  to  increase  the  candle  power  are  non-toxic.    Carbon 

'  Head  by  invitation,  liefore  tlie  College  of-  Physician.s  of  Philadelphia,  May  1,  1912. 

»  Pharmacology.  '  Hale  White's  Pharmacology. 

*  Osier's  Modern  Medicine,  vol.  vii.  »  Amer.  Jour.  Med.  Sci.,  October,  I'Mf. 
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iiioiioxid  has  ai!  affinity  for  lu'ino^lohiii  llircf  liiiiHlre'd  tiiiu-s  j;rcatc'r 
tfian  oxyfiCMi;  it  excludes  the  oxy^vu;  tlie  resultinu;  compound  is  not 
pcr|ectly  stable  so  that  when  oxyi^en  is  present  in  very  j^reat  excess 
the  carbon  nionoxid  hemoglobin  will  be  decomposed  and  oxyhemo- 
ji;lobin  formed.  While  oxyjijen  cannot  directly  displace  the  carbon 
monoxid,  it  has  been  established  that  dissociation  of  the  carbon 
monoxid  hemo<ilobin  occurs  under  tliese  circumstances,  and  that  the 
carbon  monoxid  is  expired  as  such,  no  noteworthy  amount  beinji; 
oxidi/ed  into  carbon  dioxid.  At  death  as  nuich  as  (iO  to  SO  jjer 
cent,  of  the  hemoglobin  in  the  circulation  will  be  in  combination 
with  carbon  monoxid.  The  resultant  symptoms  are  due  principally 
to  a  diminution  of  the  su])ply  of  oxygen  to  the  tissues  of  the  body. 
There  is  also  a  direct  toxic  action  in  the  human  being.  At  first  there 
is  a  stimulation  of  the  central  nervous  system,  followed  by  paralysis, 
the  order  being  brain,  spinal  cord,  and  medulla.  There  have  been 
several  instances  in  which  plants  have  been  destroyed  by  gas. 

For  purposes  of  convenience  the  various  symptoms  of  illuminat- 
ing gas  poisoning  have  been  divided  into  three  stages,  this  is  my 
own  classification,  conceived  with  the  idea  of  giving  employees 
definite  divisions  for  the  apphcation  of  first  aid  methods. 

Symptoms.  The  first  stage  continues  until  the  patient  looses 
consciousness.  During  this  period  the  following  symptoms  will 
develop:  Cerebral  excitement  and  dilatation  of  the  cutaneous 
vessels,  occasionally  cyanosis  will  be  noted  if  the  poisoning  is  very 
acute,  the  venous  blood  being  practically  free  from  carbon  monoxid ; 
dizziness;  headache;  pains  in  the  extremities;  muscular  twitchings 
slow  pulse  from  stimulation  of  the  pneumogastric;  rise  in  blood 
pressure  from  stimulation  of  the  vasomotors;  there  is  a  feeling  of 
constriction  of  the  chest,  rarely  actual  dyspnea;  wide  dilatation 
of  the  pupil;  nausea  and  vomiting.  Late  in  this  stage  there  is  a 
feeling  of  general  weakness,  faintness,  languor,  and  at  times, 
stupor.  Some  times  there  is  delirium.  The  temperature  is  normal 
or  slightly  elevated. 

The  second  stage  begins  with  syncope  and  ends  with  apnea. 
The  patient  is  unconscious  but  breathing,  the  respirations  are 
rapid  and  stertorous  wdth  a  corresponding  increase  in  the  pulse; 
the  blood  pressure  falls;  the  temperature  is  elevated,  at  times 
reaching  degrees  of  hyperpyrexia;  there  may  be  loss  of  sphincter 
control  and  of  some  of  the  reflexes,  although  these  are  not  constant. 
At  times  there  are  general  tetaniform  convulsions.  Some  cases 
show  only  a  profound  state  of  coma  without  the  above-mentioned 
symptoms,  one  case  I  saw  in  consultation  had  persisted  for  nine 
days,  this  man  had  not  been  properly  treated  according  to  our 
present  knowledge.  Toward  the  end  of  the  second  stage  there 
is  general  muscular  rigidity  and  a  weak  rapid  pulse  at  times  as 
high  as  two  hundred;  the  jaws  may  be  stiff  and  the  tongue  swollen; 
the  peculiar  cherry-red  markings,   so  characteristic  after  death, 


MC  (OMMs:    11.1,1  .M1.\ATI\(;    <;AS    |mi|s(iM.\(;  ')7\) 

ina\  makf  tln'ir  appcaraiicc  on  the  skin  of  the  neck,  trunk,  and 
tlii.ulis.  The  spcctroscojH'  w  ill  show  the  |)r('si'iicc  of  carhoii  moiioxid 
in  the  hlood.  The  respirations  jjradnally  heconie  weaker  nntil 
there  is  apnea. 

in  the  third  staj^e  the  patient  is  comatose  and  re>|)iralions 
ha\e  ceased.  A  very  rapid,  weak,  interniittent  heart  action  is  all 
that  indicates  the  presence  of  life.  All  symptoms  of  asphy.xiation 
are  present  except  c\anosis,  wjiich  is  absent  unless  poisoning  has 
heen  very  sudden.  In  the  slower,  jjradual  poisoning  we  may  ■find 
the  cherry-red  markings  of  the  skin.  The  presence  of  carbon 
monoxid  in  the  blood  may  be  determined  by  the  spectroscope. 
The  muscular  rigidity  before  mentioned  may  be  present. 

Death.  If  the  skin  surface  is  not  discolored  at  death,  within 
an  hour  or  two  it  will  become  deeply  marked  especially  in  the 
dependent  parts  with  cherry-red  areas.  Likewise,  the  toes  will 
become  fullx'  extended  and  the  hands  assume  the  tetany  position. 
This  extension  of  the  toes  and  fingers  seems  to  appear  after  death 
earlier  in  children  than  in  adults.  At  postmortem  examination 
the  organs  are  deeply  injected,  especially  the  spleen,  there  may  be 
scattered  small  hemorrhages  and  at  times  cerebral  changes,  particu- 
larly areas  of  softening  in  the  lenticular  nucleus,  symmetrical  in 
many  cases.  (Spiller.)  The  blood  is  pink  in  dilute  solutions  and 
shows  the  presence  of  carbon  monoxid  by  the  spectroscope. 

The  test  suggested  by  Hoppe-Seyler — namely,  that  blood  con- 
taining carbon  monoxid  treated  with  double  its  volume  of  a  solu- 
tion of  .sodium  hydrate  yields  a  beautiful  red  color  w'hen  spread 
on  a  porcelain  plate,  while  ordinary  blood  under  the  same  condi- 
tions is  changed  into  a  dirty  brownish  mass,  which  exhibits  a  trace 
of  green — has  not  given  satisfactory  results. 

A  fairly  accurate  test  is  the  action  of  the  l)lood  wdien  it  comes 
in  contact  with  the  atmosphere,  if  it  immediately  turns  scarlet 
carbon  monoxid  is  probably  not  present  to  any  great  extent  as 
its  presence  retards  the  formation  of  oxyhemoglobin.  The  spectro- 
scope, however,  is  the  most  accurate  method. 

The  length  of  time  necessary  for  a  person  to  pass  from  one 
stage  into  the  other  is  uncertain,  two  factors  determine  this,  (1) 
the  amount  of  gas  inhaled,  and  (2)  the  personal  idiosyncrasy. 
Under  ordinary  conditions  a  man  can  breathe  a  high  degree  of 
carbon  monoxid  for  two  minutes  without  symptoms,  some  of  the 
men  can  stand  it  for  five  minutes.  There  are  some  exceptions  to 
this  rule,  I  have  seen  men  pass  almost  immediately  from  the  first 
into  the  third  stage  after  inhaling  a  small  quantity  of  gas.  One 
can  never  be  sure  that  an  individual  who  is  ai)parentl\'  only  slightly 
atl'ected  will  not  pass  into  the  second  or  third  stage  very  suddenly 
and  without  premonitory  symptoms,  this  is  not  common,  but  a 
person  suffering  from  the  eft'ects  of  gas  should  be  constantly  watched. 

Another  j)hase  is  shown  by  the  following:   A  young  colored  girl 
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who  had  been  exposed  to  a  mild  degree  of  carbon  monoxid,  and 
apparently  had  no  symptoms  whatsoever,  at  the  end  of  twenty- 
four  hours  developed  stu])or,  severe  pains  in  her  extremities,  and 
a  temperature  of  102°  F.  In  the  meantime  she  had  not  been  within 
several  blocks  of  the  leaking  gas.  These  cases  are  the  exception 
not  the  rule.  If  a  patient  is  breathing  well  when  rescued  the  test 
for  carbon  monoxid  is  hard  to  get  after  three  hours  and  the  danger 
of  direct  death  from  the  immediate  poisoning  is  over  in  about  one 
hour.     When  respirations  are  shallow  the  time  is  lengthened. 

Sequels.  Symptoms  that  persist  after  the  blood  is  free  of 
carbon  monoxid  are  referable  principally  to  the  nervous  system. 
They  include  neuralgia,  nervousness,  insomnia,  pain,  intention 
tremors,  loss  of  sexual  power,  loss  of  continuity  of  thought,  delirium, 
confusional  insanity,  transient  hemiplegia,  glycosuria,  and  pro- 
longed fever.  There  have  been  cases  of  bronchopneumonia.  I  have 
not  seen  any  cases  of  multiple  sclerosis,  ocular  changes,  nystagmus, 
})aralysis  of  the  recti,  protrusion  of  the  eyeball,  hemianopsia,  nor 
gangrene  which  have  been  reported.  All  of  the  sequels  mentioned 
have  eventually  cleared  up  entirely  within  a  period  of  six  months 
or  less.  They  constitute  less  than  2  per  cent,  of  all  the  cases  and 
are  almost  entirely  confined  to  advanced  second  stage  cases  and 
tliird  stage  cases.  Any  method  which  tends  to  shorten  the  period 
during  which  tJie  blood  is  impaired  will  tend  to  prevent  the  late 
symptoms  due  to  tissue  injury.  There  have  been  individuals  poi- 
soned by  illuminating  gas  who  have  been  suft'ering  at  the  time  from 
chronic  organic  involvements  of  almost  every  description,  many 
])regnant  women  are  included  in  these  statistics,  also  patients  with 
tuberculosis  and  several  who  were  in  the  midst  of  typhoid  fever. 
None  suffered  any  permanent  bad  effects  and  no  miscarriages  have 
occurred;  the  children  when  born  ha^■e  been  normal.  Sequels  are 
more  likely  to  occur  in  those  of  advanced  years. 

Prophylaxis.  It  is  not  the  purpose  of  this  paper  to  belittle 
the  poisonous  nature  of  carbon  monoxid.  The  fact  remains, 
however,  that  deaths  result  in  nearly  all  cases  from  preventable 
causes. 

It  should  be  noted  in  comparing  this  statement  Avith  various 
reports  of  accidental  deaths  from  carbon  monoxid  poisoning, 
which  amounted  to  624  in  twenty-three  years  in  the  State  of 
Massachusetts,  as  reported  by  Sedgwick  and  Schneider,  that  the 
cases  may  be  divided  very  sharply  into  two  classes  of  accidental 
poisoning. 

1.  Those  in  which  the  accident  consists  in  a  direct  break  in  a 
pipe  in  a  room;  failure  to  close  the  gas  jet  (the  usual  method); 
or  by  other  accidental  causes  of  a  similar  nature,  all  of  which 
produce  contamination  of  the  atmosphere  with  a  high  degree  of 
carbon  monoxid  in  a  short  time. 

2.  Accidental  cases  due  to  street  leaks;  due  to  cracking  of  the 


MC  COMKS:    II.I.l MlNATlNt;    (JAS    POISONING  581 

iiKiiiis  hy  frost,  the  unequal  contraction  of  frozen  Rrounrl  will 
l)reak  the  i)ipes.  At  times  the  escaping;  jjjas  cannot  filter  tliroujfji 
the  suj)erinipose(l  earth,  hut  works  its  way  tliroui^h  water  and  rat 
holes  or  alonjx  pipes  into  the  cellars.  The  odor  of  gas  is  always 
noticeahle.  In  Philadelphia  there  has  been  only  one  instance 
where  death  has  resulted  from  the  second  class  of  cases  and  this 
was  preventable. 

vSuicidal  cases  make  up  approximately  one-half  of  all  the  fatalities 
here  and  in  Massachusetts. 

The  majority  of  deaths  were  preventable  if  the  indi\  iduals  had 
slept  with  open  windows,  had  paid  attention  to  leaking;  <,^as  and 
had  reported  it  innnediatcly,  and  of  course,  if  they  had  properly 
dosed  the  gas  stop. 

Treatment.  The  essential  of  treatment  consists  in  the  inhala- 
tion of  oxygen,  under  pressure  whenever  possible.  The  object  of 
all  plans  of  treatment  is  to  supply  oxygen  in  sufficient  quantities 
to  disjilace  the  carbon  monoxid  in  combination  with  the  hemo- 
globin. 

Oxygen  inhalations  are  indicated  in  all  stages. 

In  first  stage  cases  fresh  air  combined  with  mild  stimulation, 
such  as  aromatic  spirits  of  ammonia,  should  be  administered. 
In  this  stage  the  nausea,  vomiting,  and  headache  are  the  most 
troublesome  symptoms.  The  greater  part  of  the  gastric  symj)- 
toms  will  he  relieved  by  some  effervescing  salt,  the  patients 
feeling  much  better  after  eructating  or  vomiting.  It  is  due 
to  this  relief  from  nausea  and  gastric  distention  that  a  peculiar 
remedy  for  gas  poisoning  obtained  its  reputation  as  an  antidote 
among  men  working  in  gas;  it  is  an  effervescing  birch  beer,  called 
"Weiss  Beer."  Effervescing  phosphate  of  soda  has  been  substi- 
tuted. There  is  no  true  antidote  for  gas  poisoning  other  than 
oxygen.  The  headache  usually  persists  for  twenty-four  or  forty- 
eight  hours  and  may  be  relieved  by  any  of  the  drugs  used  for  this 
condition.  Violent  exertion  is  to  be  avoided,  as  collapse  is  a  danger; 
men  who  have  become  aggressively  delirious  have  collapsed. 

Second  stage.  The  patient  is  unconscious  but  breathing.  It 
may  be  necessary  if  the  respirations  are  not  stertorous  to  assist 
the  respiratory  action.  The  Howard  method  (compression  of  the 
lower  part  of  the  chest  in  rhythm  with  expiration)  has  been  found 
efficient.  Oxygen  must  be  administered  preferably  under  pressure. 
Haldane  placed  animals  (mice)  in  oxygen  under  a  pressure  of  two 
atmospheres,  so  that  simple  solution  of  oxygen  in  the  blood  serum 
was  obtained  sufficient  to  support  life  independently  of  the  hemo- 
globin. Enough  carbon  monoxid  was  present  to  completely  satu- 
rate their  hemoglobin.  Under  these  conditions  the  animals  re- 
mained normal  as  to  symptoms,  showing  that  the  carbon  monoxid 
had  no  direct  toxic  action.  When  the  pressure  was  removed  and 
the  mice  put  out  in  the  air  they  died  with  symptoms  of  asphyxia. 
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\^ari()us  iiu'chanical  devices  for  administering  artificial  respira- 
tion and  supplying  oxygen  have  been  tried  bnt  until  lately  all 
were  unsatisfactory.  At  present  the  "pulmotor"*^  is  being  used. 
This  machine  automatically  adjusts  itself  to  the  indi\idual  capacity 
of  the  lungs,  without  danger  of  rui)turc,  and  maintains  a  mixture 
of  oxygen  and  air  (GO  per  cent,  oxygen)  under  a  constant  pressure 
of  five  atmospheres.  It  maintains  artificial  respiration  perfectly. 
Reports  from  all  o\'er  the  country  relative  to  its  efficiency  ha\'e 
been  received.  Whenever  j)ossible  it  should  be  used.  l'nd()ubtc(ll\' 
the  prompt  suction  hy  the  "i)ulmot(jr,"  of  the  carbon  monoxid 
present  in  the  residual  air  and  that  which  is  being  constantly 
eliminated  from  the  blood,  materially  aids  resuscitation. 

Medicinally  the  patient  should  be  freely  given  hypodermics 
of  stimulants  such  as  camphor,  caft'eine,  digitalis,  and  strychnine. 
Heat  should  be  applied  when  indicated  and  as  there  are  several 
cases  in  which  the  persons  have  collapsed  when  taken  out  into 
cold  air,  it  is  always  better  to  start  treatment  in  a  warm  room.  A 
very  important  adjunct  to  this  plan  of  treatment  is  the  massaging 
of  the  muscles  after  aerating  the  lungs,  the  increase  in  the  hemo- 
globin in  the  general  circulation  accomplished  by  it  often  promptly 
restores  the  normal  oxygen  balance. 

The  above  methods  are  usually  follow-ed  by  prompt  recovery. 
If  they  are  not  successful,  venesection  with  the  introduction  of 
normal  salt  solution  should  be  employed.  Two  cases  have  come 
under  my  personal  observation  at  the  Philadelphia  Polyclinic 
Hospital  in  wdiich  this  method  was  followed  by  rapid  and  complete 
recovery,  although  there  was  some  mental  confusion  in  both  cases 
for  some  time.  Favorable  reports  of  cases  treated  by  this  method 
are  made  by  Jersey,  Wilkie,  Schruber,  and  von  Gordon,  S  in  all, 
and  including  the  2  mentioned  above  making  10.  Crile  and  Lenhart^ 
report  5  deaths  at  the  Cook  County  Hospital,  Chicago  in  which 
this  method  was  employed.  1  belie\'e  it  should  be  employed  when 
the  patients  are  in  fairly  good  condition  when  rescued,  that  is,  a 
fair  pulse,  stertorous  respirations,  unconscious,  and  wath  no  imme- 
diate signs  of  collapse.  However,  the  "pulmotor"  has  made  its 
necessity  less  frequent.  Venesection  and  transfusion  of  defibrin- 
ated  blood  was  practised  by  some  clinicians  in  the  seventies, 
those  for  and  against  this  method  were  about  equally  divided. 
Should  the  "pulmotor"  fail,  the  best  method  is  the  direct  trans- 
fusion of  blood  as  practised  by  Crile  and  his  followers.  His  experi- 
ments, reported  in  the  Amer.  Jour,  Med.  Sci.,  led  him  to  conclude 
that  blood  transfusion  seems  to  be  of  greater  therapeutic  worth 
than  the  other  measures  considered.  It  has  been  used  in  2  cases 
in  Philadelphia,  both  of  which  mafle  a  prompt  recovery  after  other 


6  The  pulmotor  is  mmufacturtd  by  the  Draegur  Oxygju  Apparatus  Co.,  Pittsburg,  Pa. 
'  Loc.  fit. 
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iiu'tluxls  liad  tailed.  I'lic  iiit roWiictioii  of  t'n'>li  liciiioijinlmi  uliicli 
will  coinhiiu*  with  oxygen  and  which  will  not  hi-  coiitaniiiiated 
hv  the  carhoii  inoiioxid  alrt'ad\  held  in  a  coinhiiiatioii  with  the 
patient's  lu'n)()i;lol)in  is  a  sure  way  of  rest<)ri!i<i  the  normal  oxygen 
halance.  Transfusion  should  he  done  iininediatel,\-  if  the  patient 
is  in  the  achaneed  second  or  in  the  third  stage  and  fails  to  respond 
to  the  ordinary  treatment.  The  onl>  ohjection  to  this  j)lan  of 
treatment,  according  to  Dorrence,  is  the  fact  that  ahout  2")  per 
cent,  of  transfusion  ojierations  are  failures  unless  undertaken  hy 
-killed  surgeons. 

Third  stage.  The  j)atient  is  not  l)reathing  and  is  unconscious. 
Artificial  respiration,  oxygen,  stimulation  and  heat  are  imperative. 
Transfusion  is  indicated.  The  Schafer  or  "prone  pressure," 
method  of  artificial  respiration  is  the  best  to  use.  The  "])ul- 
motor"  has  maintained  artificial  respiration  in  this  stage. 

Artificial  respiration  has  been  maintained  for  six  hours  with 
subsequent  recovery  of  the  patient. 

Progxo.sis.  If  the  above  methods  of  treatment  are  carried  out 
and  the  patient  is  not  dead  when  discovered  practically  all  cases 
should  recover  in  forty-eight  to  seventy-two  hours  from  the  imme- 
diate efi'ects  of  the  gas,  no  matter  how  concentrated  the  carbon 
monoxid  causing  the  poisoning.  The  great  difficulty  in  treatment 
has  been  the  failure  of  both  laity  and  physicians  to  realize  that 
inhalation  of  oxygen  under  pressure  combined  with  venesection 
or  blood  transfusion  in  severe  poisoning  will  save  practically  all 
the  cases. 

Of  39  cases  reported  by  Edsall*  occurring  at  the  Episcopal 
Hospital  in  Philadelphia,  mostly  suicidal  in  intention,  34  fully 
recovered  and  most  of  the  fatalities  were  due  to  sequels. 

The  possibility  of  sequels  developing  sometime  after  the  poison- 
ing must  be  borne  in  mind,  but  all  such  cases  in  my  experience 
have  cleared  up  within  six  months. 

Oilman  Thompson^  considers  it  a  bad  sign  if  leukocytosis,  which 
he  says  is  usually  present,  be  of  a  high  degree. 

Chronic  Gas  Poisoning.  Examinations  of  the  blood  of  men 
who  are  constantly  in  contact  with  carbon  monoxid,  and  of  some 
who  have  been  repeatedly  poisoned,  have  been  made.  The  average 
count  shows  a  polycythemia.  This  is  in  accord  with  the  report 
of  the  investigating  committee  authorized  by  the  Illinois  Legisla- 
ture and  published  in  the  Journal  of  the  American  Medical  Associa- 
fuin,  also  with  the  2  cases  reported  by  Reinhold.'" 

1  could  not  find  any  muscular  weakness  in  the  men  examined. 
Some  of  them  had  been  employed  in  this  line  of  work  for  twenty 
years  and  are  now  among  the  strongest  and  healthiest  individuals 
I  know.    As  a  rule,  they  pay  no  more  attention  to  first-stage  gas 

'  Loc.  (-it.  '  Cited  by  Edsall. 

'0  Ibid. 
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poisoning  than  the  average  person  would  to  a  headache.  The 
estimation  of  inuseuhir  weakness  by  comparison  with  men  in 
other  occupations  is  difficult  to  obtain  and  is  unreliable  at  best. 

I  have  seen  no  accumulative  action  of  carbon  monoxid  unless 
the  polycythemia  may  be  an  evidence  of  it.  Reported  symptoms 
such  as  irregularity  of  the  heart,  slow  pulse,  anemia,  lack  of  con- 
centration, poor  memory,  cardiac  dilatation,  splenic  enlargement, 
and  pleural  efl'usions  have  not  been  observed  in  the  laboring  class 
1  have  had  under  observation. ^^ 

Evidently  the  increase  in  the  red  blood  corpuscles,  the  poly- 
cythemia, is  to  compensate  for  the  presence  of  small  quantities 
of  carbon  monoxid  so  that  the  normal  supply  of  oxygen  to  the 
tissues  can  be  maintained, 

"  I  think  illuminating  gas  is  blamed  for  a  large  number  of  cases  of  serious  chronic  poisoning 
which  are  due  to  defective  heating  apparatus  and  to  broken  furnace  pots. 
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Surgical  Operations.  A  Hand-book  for  Students  and  Prac- 
titiox?:rs.  By  Professor  Friedricii  Pels-Leusden,  Chief 
Surgeon  to  tlie  University  Surgical  Clinic  and  Chief  of  the 
University  Surgical  Polyclinic  in  the  Royal  Charity  Hospital 
of  Berlin.  Only  authorized  English  translation;  by  Faxton 
E.  Gardner,  M.D.,  New  York.  Pp.  72G;  668  illustrations.  New 
York:    Rebman  Company. 

Professor  Pels-Leusden  has  taught  operative  surgery  for  many 
years,  and,  as  he  states  in  his  preface,  the  present  book  is  born 
from  a  desire  to  link  together  what  he  has  long  taught  in  practical 
courses  and  theoretical  lectures.  Like  many  writers  he  addresses 
his  book  to  students  and  general  practitioners,  and  modestly  adds 
that  he  will  feel  gratified  if  the  spccialisi,  by  which  term  it  is 
presumed  he  means  the  accomplished  surgeon,  shall  find  therein 
anything  useful. 

The  operations  of  surgery  are  discussed  regionally:  Extremities, 
head,  neck,  thorax,  abdomen,  and  genito-urinary  organs.  Opera- 
tions on  the  female  genitalia  are  not  included.  But  before  this 
regional  portion  of  the  work  there  are  important  chapters  on  anti- 
sepsis and  asepsis,  anesthesia,  division  and  reunion  of  the  difTerent 
tissues,  and  surgery  of  the  bloodvessels. 

There  is  much  in  this  volume  that  is  unfamiliar  to  the  majority 
of  surgeons  not  thoroughly  informed  of  current  German  teaching; 
but  surgeons  of  other  nationalities,  especially  American  surgeons, 
will  look  in  vain  for  many  procedures  that  to  them  are  operations 
of  routine.  An  American  operation  that  is  twenty,  or  at  the  least, 
ten  years  old,  finds  its  place  in  this  volume  and  is  described  as  a 
novelty.  There  is  nothing  described  so  modern  as  endo-aneurysm- 
orrhaphy.  The  V-shaped  excision  of  the  lower  lip  is  described  as 
if  no  better  plan  could  be  desired.  There  is  no  mention  of  Dowd's 
transverse  cervical  incisions  for  extirpation  of  lymph  nodes.  The 
muscle-splitting  incision  for  exposure  of  the  appendix  is  described, 
but  it  is  not  distinguished  by  McBurney's  name;  while  Lennander's 
name  is  given  to  the  incision  previously  described  by  Battle,  by 
Kammerer,  and  by  Jalaguier,  none  of  them,  surgeons  practising  in 
Germany.  A  "complicated"  method  of  operation  for  the  radical 
cure  of  umbilical  hernia  is  quoted  from  Graser,  as  if  the  writer 


58()  REVIEWS 

himself  had  no  famiHarity  with  it;  and  in  ])arenthesis  he  mentions 
that  (iraser  says  the  method  of  suture  had  been  used  before  in 
simihir  cases  by  Girard,  Mayo,  Baracz,  and  others.  This  is  the 
only  description  of  the  "Mayo"  operation,  which  in  this  country 
is  thought  both  useful  and  sufficiently  simple  of  execution.  There 
is  no  mention  of  Ruggi's  inguinal  method  in  operations  for  femoral 
hernia. 

On  the  other  hand,  as  stated  above,  there  is  a  great  deal  that 
might  well  be  adopted  in  this  country,  as  well  probably  as  in  Great 
Britain.  Especially  worthy  of  note  is  the  extent  to  which  local 
anesthesia  is  employed  by  the  German  surgeons.  Though  it  is 
certain  that  operations  on  phlegmatic  Germans  may  be  more 
easily  conducted  without  the  influence  of  a  general  anesthetic 
than  those  on  more  sensitive  individuals,  it  is  equally  true  that 
many  more  operations  in  this  country  could  be  successfully  per- 
formed under  local  anesthesia  than  the  average  surgeon  here 
realizes.  The  operation  must  be  conducted  more  slowly,  and  the 
manipulations  must  be  immeasurably  more  gentle;  but  in  certain 
classes  of  cases  the  results  are  worth  all  the  trouble  that  the 
method  entails;  and  nowhere  can  the  operator  learn  the  method 
better  than  from  this  book. 

Another  instance  of  progressiveness  in  German  surgery  is  the 
apparent  freedom  with  which  the  brain  is  explored.  Nothing 
sounds  more  simple  than  to  spray  the  scalp  at  the  desired  point 
with  ethyl  chloride;  then  to  bore  through  the  skull  with  a  gimlet 
driven  by  electricity  or  by  hand ;  and  finally,  to  insert  a  long  hypo- 
dermic needle  through  this  hole  and  explore  the  brain  by  creating 
negative  pressure  in  the  barrel  of  the  syringe.  The  only  question 
that  comes  to  the  mind  of  a  practical  American  surgeon  after 
reading  the  description  will  be  "what  will  I  learn  even  if  I  get 
some  fluid  or  particles  of  brain  substance?" 

So,  under  "Trephining,"  Pels-Leusden  says  "in  former  times 
we  used  the  so-called  trephine."  Nothing  so  old-fashioned  is 
recommended  today;  only  bits  and  braces  and  Gigli  saws  and 
Dahlgren  forceps  are  advised,  apparently  forgetting  that  bits  and 
braces,  in  the  form  of  the  old  "trepan"  long  preceded  the  "so-called 
trephine."  Cushing's  subtemporal  decompression  is  mentioned, 
doubtless  because  his  early  brain  surgery  was  done  with  Kocher; 
if  it  had  been  purely  American  bred  next  to  nothing  would  be 
known  of  it  in  Germany.  Thus  there  is  no  mention  of  the  Spiller- 
Frazier  operation  for  trigeminal  neuralgia. 

The  illustrations  are  not  beautiful,  but  show  what  the  author 
wishes.  Almost  all  are  diagrams.  The  student  will  profit  by  this 
as  well  as  by  the  attention  paid  to  the  details  of  the  operations 
described,  and  to  the  preparation  and  after-care  of  the  patient. 
The  reasons  for  the  various  recommendations  are  given,  and  thus 
the  author's  advice  is  more  easily  remembered.     The  important 
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place  Li;i\rii  to  ;i|»|)lit(|  ;iii;itniiiv   in   tlic  (|c>cripti(tiis   of  opcriitioiis 
is  clinriictcristic  of  ;i  cjircfiil  and  siiccrssfiil  operator. 

The  translator  lias  done  liis  task  well,  preserxinj^  the  (iernian 
idiom,  and  usiii^-  an  abundant  ninnher  of  Anjjlo-Saxon  words, 
whieh  render  the  text  altogether  deliifhtful  and  ri-freshinj;. 

( 'oni])arisi()ns  are  odious;  hut  this  xolunie  naturally  lends  itself 
to  comparison  with  Kocher's  Operative  Suri^ery,  which  throu<,di 
the  excellent  translation  of  Mr.  Stiles  is  more  familiar  to  l^njj;lish 
readinij  surii;e()us  than  any  other  work  of  the  kind  hy  a  forei<,ni 
author.  The  work  of  Prof.  Pels-Leusden  of  course  'does  not  enjoy 
the  <i;reat  i)restiii;e  which  attaches  to  a  text-l)ook  from  the  i)eu  of 
the  Pro])het  of  Berne;  he  is  content  to  take  operative  procedures  as 
he  finds  them,  and  does  not  convert  others'  metliods  into  original 
operations  by  the  mere  process  of  absorption.  There  is  an  old 
saying  whose  truth  always  seems  challenged  when  a  text-l)ook  by 
Kocher  is  consulted.  This  is  the  saying  that  the  originality  of 
most  men  consists  in  their  ignorance  of  the  work  of  others.  Kocher 
camiot  be  charged  with  ignorance  of  anything  in  surgery;  yet  almost 
all  his  operations  are  described  as  original  with  himself.  This  is 
not  the  case  with  Pels-Leusdon.  The  two  text-l)ooks  cover  about 
the  same  ground,  though  Kocher's  has  grown  to  an  immense  size 
in  its  later  editions.  Pels-Leusden  will  do  well  if  he  can  preserve 
the  present  athletic  figure  of  this  child  of  his  brain  when  it  has 
reached  middle  life.     Mija  ficfi/Juu  tiiya  xaxi».. 

A.  P.  C.  A. 


Serum  Diagnosis  of  Syphilis.  By  Hideyo  Noguciii,  jNI.D., 
M.Sc,  Associate  Member  of  the  Rockefeller  Institute  for  Medical 
Research,  New  York.  Second  edition;  pp.  238;  14  illustrations. 
Philadelphia  and  London:     J.  B.  Lippincott  Company. 

This  book  was  the  first  English  effort  to  put  in  simple  and 
adequate  form  the  principles  of  hemolysis  and  the  technique  of 
the  Wassermann  reaction.  It  gave  in  a  clear-cut  manner  the  gist 
of  an  enormous  literature  and  the  results  of  Dr.  Noguchi's  own 
researches.  The  second  edition  amplifies  these  ])rincii)les  by 
describing  each  factor  with  their  intimate  quantitative  relations, 
their  meaning,  significance,  and  the  sources  of  error.  He  shows 
the  necessity  for  a  quantitative  control  of  every  factor.  The 
need  of  fixed  standards  of  ])ractical  constancy,  and  the  means  of 
arriving  at  those  constants,  he  emi)hasizes  and  carefully  descril)es. 
Reviewing  the  original  Wassermann  reaction  and  the  more  promi- 
nent modifications,  he  briefly  classifies  them  according  to  the 
liemolytic  system  used  and  the  source  of  the  complement,  point- 
ing out  in  every  case  the  possibilities  of  error.  The  prej)aration 
of  the  reagents,  the  techni([ue  of  the  Wassermann  reaction,  and  of 
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Ills  own  modificiitioii,  uiid  the  iiu^tliods  of  standardizing  each  factor 
of  tlie  test  and  of  quantitati\ely  estimating  the  antibody  content 
of  a  serum  by  a  titration  of  the  diagnostic  dose  are  described  and 
made  clear  by  charts.  P^ach  possible  error  is  now  considered  and 
the  means  of  discovering  and  correcting  it  described.  The  quanti- 
tative changes  due  to  inactivation  were  experimentally  studied  and 
a  curve  of  gradually  decreasing  antibody  content  plotted  out. 

The  later  chapters  condense  much  literature  into  tables  made 
up  of  cases  from  all  stages  of  syphilis,  of  conditions  where  syphilis 
is  of  possible  etiological  importance,  and  of  controls  from  practically 
all  fields  of  medicine.  The  cases  are  tested  with  Wassermann  or 
Noguchi  reaction  or  both.  Some  few  studies  were  made  upon  the 
effect  of  treatment  with  mercury  or  "606."  In  these  last  cases 
the  actual  number  of  syphilitic  antibodies  were  determined  before 
and  after  the  injection.  In  every  case  a  diminution  of  antil)ody 
content  was  demonstrable  by  titration,  but  in  many  cases  not 
seen  with  the  diagnostic  test. 

The  technique  of  the  butyric-acid  test,  both  for  blood  and  spinal 
fluid  is  included,  noting  the  parallelism  to  cell  count  in  cases  of 
parasyphilitic  disease.  This  has  considerable  value  in  psychiatry 
although  not  specific  for  syphilis. 

The  book  ends  with  a  glossary  for  all  the  new  terms  and  a  rather 
full  bibliography.  It  amply  fulfills  the  idea  of  Dr.  Noguchi  for  a 
serviceable  laboratory  book  and  gives  enough  clinical  data  to 
make  it  interesting  also  to  the  internist. 

The  book  is  primarily  concerned  with  Dr.  Noguchi's  methods  and 
does  not  give  quite  as  much  prominence  to  the  Wassermann  reac- 
tion itself  which  is  still,  today,  the  more  popular  reaction. 

E.  P.  C.  W. 


The  Surgical  Clinics  of  John  B.  Murphy,  M.D.,  at  Mercy 
Hospital,  Chicago.  Vol.  I,  No.  3.  Pp.  174;  01  illustrations. 
Philadelphia  and  London:  W.  B.  Saunders  Company,  June, 
1912. 

The  June  number  of  the  Murphy  Clinics  contains,  as  have  the 
previous  issues,  clinical  lectures  on  various  subjects  of  modern 
interest.  Surgery  of  the  bones  and  joints,  of  the  nerves,  tuber- 
culosis of  the  peritoneum,  cystic  goitre,  hypernephroma,  chole- 
lithiasis— these  are  the  topics  which  are  discussed  at  greatest 
length.  Of  special  interest  are  the  numerous  skiagraphs  showing 
the  condition  of  the  bones  before  and  after  operation  in  many 
different  cases.  The  results  of  arthroplasties  of  the  hip  and  knee 
are  shown,  and  the  extent  of  function  which  is  regained  by  the 
patients  is  demonstrated  by  photographs,  and  is  sufficient  evidence 
of  the  success  of  the  operative  technique. 


KISCHKU:    NKrilIUTIS  r)SO 

Tlu'ii  there  is  ;i  ease  ot"  rii|)tiire  <>t  tlie  Imieliial  plexus  uliieli  is 
itt'  much  iirterest,  tlioiiijli  as  usual  the  reader  derives  more  iufornia- 
tiun  horn  the  reasouiug  l)y  ineaus  ol"  which  a  correct  diagnosis  is 
reachetl  tliau  from  the  details  of  operative  technique  which  are 
clouded  rather  than  clarified  hy  the  stenographic  report  of  Dr. 
Murphy's  remarks  during  the  performance  of  the  operation. 

Several  of  Dr.  Murphy's  clinical  lectures  are  further  elucidated 
l»y  comments  by  sj)ecialists  who  have  been  called  in  consultation. 
Thus  Dr.  Richard  J.  Tivnen  discusses  the  laryngolcgical  aspects 
of  goitre;  Dr.  Bransford  Lewis  speaks  on  the  diagnosis  of  kidney 
lesions  in  connection  with  the  case  of  hypernephroma;  and  Dr. 
Charles  L.  ]\Iix  makes  some  remarks  concerning  "typhoid  spine," 
though  the  diagnosis  in  the  present  instance  does  not  seem  very 
positive.  Dr.  ^lix  also  discusses  the  symptoms  presented  by  the 
patient  who  was  operated  on  after  a  diagnosis  of  Extradural 
Hemorrhage  from  Trauma;  this  patient  had  been  injured  twelve 
years  previously,  and  the  operation  was  undertaken  to  relieve 
progressive  mental  deterioration,  with  spastic  hemiplegia.  The 
treatment  consisted  in  excision  of  the  dura  which  overlay  the 
diseased  Rolandic  region  of  the  cerebrum,  and  replacement  of  the 
osteoplastic  flap.  Incidentally,  Dr.  Murphy  recommends  ligation 
of  the  external  carotid  as  the  best  treatment  for  rupture  of  the 
middle  meningeal  artery. 

The  "Five  Diagnostic  Methods  of  John  B.  Murphy,"  which  are 
inserted  at  the  end  of  this  number  of  the  Clinics,  are  reprinted 
from  an  article  published  in  1910  by  Dr.  Guy  G.  Dowdall,  and 
therefore  are  the  "exception  which  proves  the  rule"  laid  down  so 
often  by  the  publishers  in  their  italicized  advertisements  that 
"everthing  is  new,  never  ha\ing  appeared  in  print  before." 

A.  P.  C.  A. 


Nephritis.  An  Experimental  and  Critical  Study  of  Its 
Nature,  Cause,  and  thp:  Principles  of  Its  Relief.  By 
Dr.  Martin  H.  Fischer,  Plichberg  Professor  of  Physiology  in 
the  University  of  Cincinnati.  The  1911  C'artwriglit  Prize  Essay 
of  the  Association  of  the  Alumni  of  the  College  of  Physicians  and 
Surgeons,  Medical  Department  of  Columbia  University,  New- 
York.  Pp.  203;  30  illustrations.  New  York:  John  Wiley  & 
Sons,  1912. 

A  review  of  this  book  must  take  into  consideration,  the  fact 
that  there  is  here  advocated  an  iconoclastic  theory  quite  at  vari- 
ance with  our  preconceived  notions  and  almost  opposite  to  the 
therapy  of  today.  Lacking  data  by  which  to  judge  it,  however 
probable  or  improbable  its  tenets  may  appear,  finality  of  opinion 
should  l)e  reserved. 
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To  his  own  satisfaction  at  least,  Dr.  Fisclicr  has  rt'chiced  the 
coinphcatod  and  antagonistic  j)]icnonicna  of  nephritis  -to  a  basis 
so  sini|)U'  as  to  su^fi;est  that  snch  an  liypothesis  slionld  liave  l)een 
ofi'ered  and  tested  ere  this.  On  page  2  of  liis  l)()()k,  Dr.  Fischer,  for 
the  sake  of  chirity  in  arj;ument  anticipates  his  general  conclusions 
as  follows: 

"  All  the  changes  that  characterize  nephritis  are  due  to  a  common 
cause — the  abnormal  production  or  accumulation  of  acid  in  the 
cells  of  the  kidney.  To  the  action  of  this  acid  on  the  coUiodal 
structures  that  make  up  the  kidney  are  due  the  albuminuria,  the 
specific  mor])h()logical  changes  noted  in  the  kidneys,  the  associated 
production  of  casts,  the  quantitative  variations  in  the  amount  of 
urine  secreted,  the  quantitative  variations  in  the  amounts  of 
dissolved  substances  secreted,  etc." 

At  last  analysis,  Dr.  Fischer's  evidence  for  this  view  consists 
very  largely  of  analogies  drawn  from  the  behavior  of  gelatin  and 
fibrin.  When  placed  in  fluid  media  of  various  reactions,  and  in 
proportion  as  they  sw^ell  or  dissolve  or  are  influenced  })y  salts 
present  and  so  on,  he  feels  justified  in  deducing  a  similar  behavior 
on  the  part  of  the  kidney.  That  this  is  an  entirely  sound  method 
of  reasoning  and  that  the  conclusions  so  reached  are  dependable,  is 
open,  of  course,  to  question  and  indeed  were  it  not  that  Dr.  Fischer 
cites  experiments  on  animals  in  which  nephritis  is  induced  and 
alleviated  and  experiments  on  humans  in  which  the  symptoms  of 
nephritis  are  relieved  or  dissipated,  one  could  disregard  much  of 
the  argument.  Dr.  Fischer's  analogies  may  be  correct,  but  they 
serve  to  illustrate  his  hypothesis  and  not  to  prove  it. 

The  experiments  in  vivo,  however,  in  which  he  applies  the  simplest 
of  measures  as  causative  and  curative,  must  be  taken,  on  their 
face  value,  as  remarkable  and  mark,  if  true,  a  long  step  in  the 
solution  of  these  conditions.  Their  repetition  and  acceptance  by 
other  workers  must  be  aw^aited  with  interest. 

In  justice  to  Dr.  Fischer,  it  must  be  candidly  said,  that  should 
he  prove  correct  in  even  a  part  of  what  he  advocates,  as  is  not 
inconceivable,  he  will  deserve  well,  and  it  is  further  to  be  borne 
in  mind  that  this  may  prove  not  the  first  instance  in  medicine  where 
the  forest  has  been  hidden  by  the  trees.  Dr.  Fischer  has  a  faculty 
of  turning  the  experimental  data  of  others  to  his  ow^n  account, 
even  when  advanced  in  seeming  contradiction  of  his  own  views, 
but  he  has  at  least  the  courage  of  his  convictions  and  does  not 
hesitate  to  postulate  in  this  difficult  field  where  any  radical  move 
is  sure  to  encounter  opposition. 

The  author  has  a  rather  commendable  clarity  and  vigor  of  style 
which  make  the  text  easy  reading  and  the  English  is  sufficiently 
within  the  bounds  of  good  usage  to  pass  muster. 

The  illustrations,  which  are  quite  numerous,  are  in  large  part 
photographic  reproductions,  and  the  publisher's  work  in  general 
has  been  well  done.  R.  P- 
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Die     Krkfanttng    der     Psyciiopathisciien     Konatitutioxkx 
(Kkankhai-ten  Seelisciien  Veuaxla(.ungex)  uxd  die  r)FFKX- 

TI.HIIK    FUKSOHCE    FIR    PsVCIK  >rATIlIS(II    \'fUAXI,A(;TE    KiNDKK. 

By  Professor  Dr.  Tii.  Zikiihn.  (Idi.  Med.,  Rat  Dircktor  der 
Psychiatrischen  iind  Nerxt'iiklinik  der  K^d.  Cliaritf  in  Berlin. 
Pp.  34.     Berlin:  S.  Karirer.  1!)12. 

Tins  little  paper  of  'M  pajjes  should  be  translated  into  English 
and  distributed  among  all  intelligent  men  and  women,  for  it  applies 
as  well  to  American  as  German  social  conditions.  It  deals  with 
that  class  of  psychoj^atliic  children  in  which  are  included  not  the 
idiots,  imlieciles,  feeble-minded,  or  insane,  but  those  children  who 
are  morally  weak  and  who  sooner  or  later  come  within  the  pale 
of  the  law.  Such  children  may  have  bad  heredity,  some  injury  at 
birth  with  possil)le  concussion  of  the  brain,  early  use  of  alcohol, 
or  some  infectious  disease  which  has  caused  encephalitis.  At  any 
rate,  tliese  are  the  children  who  early  in  life  begin  to  steal  and  lie, 
learn  slowly,  and  for  one  reason  or  another  are  called  bad  by  their 
parents  and  teachers,  and  who  sooner  or  later  come  under  the 
influence  of  the  law.  As  boys  or  young  men  they  become  thieves, 
and  finally  land  in  jail,  while  the  girls  become  prostitutes.  Pro- 
fessor Ziehen,  and  there  is  no  one  better  qualified,  discusses  their 
ever-increasing  number  and  deplores  that  there  is  so  little  done 
for  them.  Even  in  that  land  of  progress  there  is  no  special  school 
where  these  psychopaths  can  be  placed,  and  this  paper  is  really 
a  i)lea  for  the  establishment  of  such  institutions. 

The  reviewer  for  many  years  lias  been  called  upon  by  the  House 
of  Detention  of  Philadelphia  to  examine  the  nervous  and  mental 
condition  of  children  arrested  for  various  causes.  It  has  always 
been  a  question  as  to  where  to  put  these  children.  They  are  neither 
epileptic  nor  feel)le-minded,  and  therefore  cannot  be  put  in  such 
institutions.  Private  homes  are  not  open  to  them,  and  therefore 
the  only  place  left  is  the  Home  for  Incorrigible  Children,  in  which 
they  learn  many  things  they  should  not,  and  after  a  number  of 
years  in  the  majority  of  instances  are  worse  oft'  than  when  they 
first  entered.  Instead  of  building  jails  it  would  be  vastly  better 
if  the  State  built  training  schools  or  cami)s  in  which  such  children 
could  be  properly  educated  and  trained  to  be  useful  citizens  and 
to  have  a  j)r()]K'r  respect  for  the  law.  What  a  vast  saving  it  would 
be,  after  all,  to  the  State  if  this  were  done,  for  it  would  save  the 
expense  of  their  trial  and  incarceration  in  jail,  and  what  a  great 
thing  it  would  be  for  the  children  who  are  not  to  blame,  for  nearly 
always  it  is  because  they  have  not  had  the  j)roper  care  or  the 
environment  to  keep  them  from  being  criminals.  What  a  curious 
law  it  is  which  should  take  care  of  the  criminal,  but  which  does 
nothing  to  prevent  the  criminal;  and  what  a  curious  civilization 
it  is  which  spends  millions  upon  educating  the  savage,  but  nothing 
upon  educating  the  children  who  live  at  its  back  doors.       T.  H.  W. 
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GrUNDKISS  DER  IIAMATOLOGISCIIEN  1  )lAf;N()STIK  ITND  PUAKTISCHEN 

Blutuntersuchung;  ein  Leitfaden  fur  Anfanger,  Studi- 

ERENDE  UND  PRAKTISCHE  AeRZTE.     Bv  A.  PaPPENIIEIM.     Pp.  264  ; 

8  colored  plates.    Leipsig:    Klinkliardt. 

Although  covering  264  i)ages,  many  of  which  are  in  fine  type, 
the  author  makes  a  point  of  the  fact  that  his  book  is  a  "guide." 
The  preface  states  that  the  work  is  founded  on  the  author's  course 
of  lectures  and  that  it  is  his  intention  to  present  the  subject  briefly, 
avoiding  lengthy  discussion  of  matters  that  still  are  in  doubt  and 
simply  presenting  those  features  of  theoretical  morphology  and 
cytogenesis  that  are  necessary  for  an  understanding  of  clinical 
diagnosis.  An  introduction,  eight  pages  in  length,  discusses 
splendidly  the  limitations  of  hematology  and  its  relation  to  medi- 
cine in  general.  The  author  emphasizes  the  fact  that  the  alterations 
of  the  blood  are  most  frequently  simply  associated  symptoms  of  a 
disease  whose  most  striking  effects  are  seen  elsewhere  than  in 
the  blood,  and  that  diseases  of  the  hematopoietic  system  and  the 
blood  itself  form  a  very  distinct  minority  of  the  conditions  studied 
by  hematologic  methods. 

The  book  is  divided  into  two  parts,  the  first  dealing  with  hema- 
tology in  its  general  and  theoretical  aspect,  the  second  describing 
the  technique  of  hematologic  examinations.  Thus,  Part  I  takes 
up  the  chief  cell  types  of  normal  blood  and  briefly  states  the  most 
modern  views  as  to  their  genesis.  This  is  followed  by  a  description 
of  their  pathological  variations  accompanied  by  sufficient  discussion 
of  hematogenesis  to  make  clear  the  origin  of  the  pathological 
types.  Not  only  are  variations  in  morphology  discussed,  but  the 
quantitative  relations  of  blood  elements  to  one  another  in  patho- 
logical states  also  are  considered.  Part  la  deals  wdth  the  theory  and 
theoretical  pathogenesis  of  anemias,  leukocytoses,  and  leukemias 
in  the  order  of  the  author's  classification  of  these  conditions. 
This  is  followed  by  a  discussion  of  the  worth  of  the  various  hema- 
tologic symptoms  in  the  light  of  their  pathogenesis,  and  the  matter 
concluded  with  a  discussion  of  the  clinical  interpretation  of  the 
information  acquired  by  hematologic  methods. 

Part  II,  devoted  to  the  actual  technique  of  the  blood  examina- 
tions, describes  in  thirty-eight  pages  several  methods  of  estimating 
the  percentage  of  hemoglobin,  counting  the  cells,  and  making 
stained  preparations  for  differential  counting.  Following  this  and 
really  in  the  form  of  an  appendix  to  the  book,  are  eight  beautifully 
colored  plates  diagrammatically  illustrating  the  blood  pictures  of 
several  morbid  conditions.  Aside  from  these  excellent  plates  the 
book  is  poorly  illustrated,  there  being  but  a  few  wood  cuts  and 
diagrams  which  serve  almost  no  purpose  in  clarifying  the  text  or 
beautifying  the  book. 

The  book,  as  a  whole,  is  poorly  balanced,  the  theoretical  dis- 
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ciissioii  occupyiiii;  u  luiinhiT  of  j)aj;;t's  far  in  excess  of  the  space 
devoted  to  technique,  a  feature  tliat  seems  faulty  in  a  work  pur- 
porting to  he  a  f^nide  for  heginners.  The  two  parts  taken  individ- 
ually show  a  fine  sense  of  jjroportion,  eacii  subject  hoinj,'  ^M\en  an 
ainonnt  of  consiiU'ration  (piite  in  ratio  to  its  importance. 

Throughout  the  book  the  most  important  points  are  printed 
in  hirge  type,  features  of  especial  interest  being  emphasized  l)y 
the  use  of  black-faced  type.  Detailed  discussions  and  relatively 
unimportant  points  are  printed  in  fine  type,  s(j  that  the  hasfy 
reader,  omitting  these  parts,  can  get  the  substance  of  the  writer's 
meaning  by  limiting  himself  to  the  reading  in  large  type. 

In  criticism  of  Part  II,  on  technique,  it  may  be  said  that  the 
brevity  of  presentation  excludes  from  consideration  numerous 
well-established  and  useful  procedures,  this  l)eing  particularly  true 
of  the  staining  methods,  in  which  field  the  author  limits  himself 
self  to  a  description  of  his  own  modification  of  the  com})ined  May- 
(xiemsa  methods.  If,  however,  the  reader  simply  desires  a  series 
of  dogmatic  directions  for  making  the  essential  determinations  of 
the  conditions  of  the  blood,  this  part  of  the  book  will  be  found 
amply  sufficient. 

At  the  beginning  of  the  book,  there  is  found  the  usual  "  Inhaltsver- 
zeichnis,"  but  the  work  suffers  considerably  from  the  complete 
absence  of  an  ali)habetical  index  to  its  contents,  a  feature  which 
would  add  much  to  the  value  of  the  book  to  the  "  beginner,  student, 
or  practising  physician"  who  choses  it  as  his  "guide."     H.  T.  K. 


Recent  Advances  in  Heiniatology.  By  Walter  K.  Hunter, 
M.l).,  D.Sc,  Fellow  of  the  Royal  Faculty  of  Physicians 
anfl  Surgeons:  Lecturer  and  Examiner  in  I'ractice  of  IMedicine. 
(Glasgow  University.  Pp.  119;  1  colored  plate.  New  York: 
William  Wood  &  Co.,  1912. 

The  book  consists  of  a  series  of  three  lectures,  the  Dr.  James 
Watson  Lectures  for  1910  delivered  before  the  Royal  Faculty  of 
Physicians  and  Surgeons  of  Glasgow.  They  originally  appeared 
in  one  of  the  medical  journals  of  Scotland,  and  although  there 
evidently  was  a  demand  for  them  to  appear  in  book  form,  the  author 
apparently  hesitated  in  bringing  them  out  in  a  collected  series, 
but  later  yielded  to  these  demands.  The  advisability  of  this 
step  cannot  be  questioned,  as  the  author  had  compiled  a  thorough 
and  complete  book  dealing  with  some  of  the  recent  advances  in 
hematology. 

Lecture  I  consists  of  a  description  of  the  morphology  of  the  blood 
together  with  the  methods  of  testing  the  various  chemical  and 
physical  properties  of  blood.    In  Lecture  II  the  origin  and  theories 
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of  origin  of  tlie  cellular  ronstituciits  of  the  })loofl  is  first  considered. 
The  j)iithol()ti;iccil  ])icture  of  the  changes  that  take  place  in  the  bone 
marrow  and  lymphatic  tissue  in  diseases  of  the  blood  is  also  consid- 
ered in  this  lecture.  The  latter  part  of  Lecture  II  and  all  of  Lecture 
III  is  a  consideration  of  the  various  forms  of  anemia  and  leukemia, 
purpura,  hemophilia,  and  allied  diseases.  These  diseases  are  not 
treated  in  any  systematic  or  exact  method.  Particular  attention 
is  paid  to  the  pathogeneses  and  etiology  of  the  disease  under  con- 
sideration; but  aside  from  this  there  is  simply  a  random  discussion 
of  the  newer  phases  of  the  disease.  Symptoms  are  occasionally 
noted.  Treatment  is  only  mentioned  in  connection  with  hemo- 
philia and  leukemia.  The  author  say  but  little  advance  has  been 
made  in  the  treatment  of  the  latter  disease  and  that  the  Rontgen 
ray  treatment  produces  only  tem])orary  improvement,  lasting  for  a 
year  or  two  at  the  most.  Apparently  he  is  unaware  of  the  splendid 
results  achieved  in  this  country  by  the  .r-ray  treatment.  The  book 
is  completed  by  an  appendix  dealing  with  the  preparation  and 
method  of  emploving  a  few  of  the  more  valuable  stains  for  blood 
films.  "  J.  H.  M.,  Jr. 


A  Laboratory  Guide  in  Bacteriology  for  the  Use  of  Students, 
Teachers,  and  Practitioners.  By  Paul  G.  Heineman 
Ph.D.,  Associate  in  Bacteriology,  University  of  Chicago. 
Second  Edition,  Pp.  210;  36  illustrations.  Chicago:  University 
of  Chicago  Press. 

The  second  edition  of  this  excellent  technical  guide  in  bacteri- 
ology has  been  considerably  enlarged  by  the  addition  of  chapters 
on  subjects  pertaining  to  the  recently  separated  specialty  of  public 
healtli.  In  the  preface  the  author  indicates  a  rearrangement  of 
subject  matter  to  permit  of  ready  reference.  Prof.  E.  O.  Jordan 
supplies  the  introduction.  The  subjects  covered  comprise  technique, 
general  bacteriology,  including  an  introduction  to  the  various  groups 
of  bacteria,  admirably  arranged  for  a  proper  conception  of  the  rela- 
tions they  bear  to  one  another,  and  bacteriological  examinations  of 
water,  sewage,  milk,  and  soil,  while  the  final  section  concerns  the 
methods  of  study  of  yeasts  and  moulds. 

The  work  presents  a  course  as  given  by  Heineman  at  the 
University  of  Chicago,  and  apparently  includes  the  methods  he 
believes  feasible  to  teach  to  students.  The  methods  for  analysis 
in  regard  to  public  health  are  excellent,  and  while  some  are  still 
sub  judice  with  the  profession,  the  student  will  obtain  a  clear  under- 
standing upon  which  to  form  a  later  judgment.  A  techinque  for 
mycology  is  not  often  included  in  bacteriological  books,  and  is 
welcome  here.  Incidentally,  the  instructions  for  students'  behavior 
in  the  laboratory  are  excellent.  This  enlarged  edition  will  be 
gladly  received  by  those  conducting  similar  courses.  H.  F. 
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The  Phthalein  Test.  An  Experimental  and  Clinical  Study  of  Phenol- 
sulphonephthalein  in  Relation  to  Renal  Function  in  Health  and  Disease. 
— L.  G.  KowNTREE  and  J.  T.  Geraghty  (Arch.  Int.  Med.,  1912,  ix, 
2<S4)  describe  their  technique  of  injecting  and  measuring  the  excretion 
of  phthalein,  using  6  mgms.  subcutaneously,  intramuscularly,  or  intra- 
venously, and  recording  the  time  of  appearance  of  the  drug,  and  the 
amount  excreted  in  the  urine  in  one  and  two  hours.  This  is  done  by 
the  Duboscq  colorimeter,  their  modification  of  the  Autenrieth-Konigs- 
berger  colorimeter,  or  by  graduated  cylinders.  Excretion  in  health 
following  different  methods  of  administration  has  been  studied  in 
detail.  Experimentally  the  time  of  appearance  was  shortest  after 
intravenous  injection  and  more  rapid  following  intramuscular  than 
subcutaneous.  In  humans  Ro\\'ntree  and  Geraghty  believe  that  absorp- 
tion plays  a  small  role  when  one  hour  determinations  following  intra- 
lumbar  injections  are  employed.  The  average  output  is  57.5  per  cent. 
Administration  into  the  lumbar  muscles  is  the  method  of  choice.  P2x- 
perimentally,  the  influence  of  diuretics  was  studied.  It  was  found  that 
those  drugs  which  stimulate  the  secreting  cells,  slightly  increase  the 
phthalein  output,  while  those  which  act  by  changes  in  blood  or  osmotic 
pressure  have  no  effect.  In  patients,  no  appreciable  difference  in  out- 
put could  be  detected  with  the  therapeutic  dose  of  common  diuretics. 
Since  the  kidney  shows  a  specificity  for  phthalein,  it  was  attempted  to 
discover  to  which  part  of  the  kidney  this  action  belonged.  By  using  the 
renal  system  in  frogs,  it  was  shown  that  phthalein  could  be  excreted  by 
the  tubules.  Presumably  this  is  true  of  mammals.  In  experimental  acute 
tubular  nephritis,  there  is  marked  diminution  in  output,  while  there  is 
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little  (liiiiiiMition  in  the  early  stages  of  the  acute  vascular  nephritis. 
Ilcnce  Rowntree  and  Geraghty  conclude  that  the  glomeruli  play  a  sub- 
sidiary part  in  the  excretion  of  the  drug.  Five  cases  of  acute  nephritis 
were  studied.  There  was  a  marked  decrease  in  phthalein  output  when 
the  clinical  condition  was  grave.  Twenty-five  cases  of  chronic  parenchy- 
matous nephritis  were  studied.  In  mild  cases  very  little  disturbance  of 
function  was  indicated.  But  where  the  drug  is  excreted  in  traces  or  not 
at  all,  a  grave  prognosis  should  be  given  though  no  signs  of  uremia  exist. 
Twenty-three  cases  of  chronic  interstitial  nephritis  were  studied.  The 
test  proved  of  immense  value  in  revealing  the  degree  of  destruction  of 
renal  substance,  and  demonstrated  itself  to  be  of  extreme  importance 
for  diagnosis  and  prognosis.  Twenty-five  cases  of  uremia  were  studied. 
In  all,  for  two  hours  the  phthalein  elimination  was  zero  or  a  faint  trace. 
Thirty-tliree  cases  of  broken  compensation  or  in  which  cardiac  insuffi- 
ciency was  associated  with  varying  grades  of  true  nephritis  were  studied. 
Rowntree  and  Geraghty  found  that  decrease  in  function  accompanies 
marked  passive  congestion  without  nephritis,  but  as  the  condition 
improves  the  phthalein  output  increases.  Rowntree  and  Geraghty 
believe  that  in  cases  of  obstruction  of  the  lower  urinary  tract,  a  marked 
decrease  in  phthalein  output  invariably  means  severe  derangement  of 
renal  function.  The  test,  in  conjunction  with  the  clinical  condition 
is  of  more  value  than  the  study  of  total  urine,  solids,  nitrogen,  and  urea. 
Rowntree  and  Geraghty  describe  the  technique  of  the  phthalein  test  as 
applied  to  estimation  of  the  function  of  the  individual  kidney  by  means 
of  ureteral  catheterization.  In  no  instance  was  there  inhibition  of 
function  as  the  result  of  this  to  seriously  interfere  with  the  value  of  the 
test.  In  unilateral  disease  in  proportion  to  the  decrease  in  function 
on  the  diseased  side,  approximately  there  was  a  proportionate  increase 
in  function  on  the  healthy  side.  In  bilateral  disease  it  was  possible  to 
determine  the  individual  function  of  each  kidney  and  whether  it  was 
normal,  less,  or  greater  than  normal.  On  the  whole,  Rowntree  and 
Geraghty  believe  that  phenolsulphonephthalein  is  better  adapted  for 
use  as  a  functional  test  than  any  other  drug  previously  employed  for 
this  purpose,  on  account  of  its  early  appearance  in  the  urine,  and  the 
rapidity  and  completeness  of  its  elimination  by  the  kidney. 


A  Method  of  Reducing  Excessive  Frequency  of  the  Heart  Beat,  by 
Means  of  Rhythmical  Muscle  Contractions  Electrically  Provoked. — 
W.  Hampson  {Proc.  Roy.  Soc.  Med.,  1912,  v,  119),  reports  that  the  stim- 
ulation of  muscles  by  means  of  pulsating  electrical  currents  causing 
alternate  contraction  and  relaxation  have  a  beneficial  action  on  their 
development.  The  Bergione  system  allows  for  the  passage  of  current 
through  large  muscle  areas  without  discomfort,  Schott's  method  of 
treatment  for  suitable  cardiac  cases  by  properly  graduated  exercise 
has  long  been  familiar.  The  application  of  these  principles  in  heart 
disease  produces  results  of  interest  and  importance.  Muscular  con- 
traction squeezes  out  blood  from  the  veins  towards  the  heart,  the  action 
of  the  valves  securing  its  passage  in  the  right  direction.  The  subsequent 
relaxation  allows  the  veins  to  fill  and  receive  more  blood  than  if  they 
had  not  been  so  completely  emptied.  Thus  the  muscles  become  a 
modified  heart.  If  the  muscular  contractions  are  made  nearly  syn- 
chronous with  the  heart  beat  by  electrical  stimulation,  the  artificial 
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waves  of  lilodd  prrssure  in  the  venous  system  reinforce  (lie  heart  aetion 
coineident  with  its  own  impulse.  In  this  way  that  portion  of  the  stimu- 
lation to  the  heart  depending  on  venous  pressure  is  intensified  suffi- 
ciently to  bring  the  heats  from  approximate  to  exact  synchronism  with 
the  muscular  contractions.  By  pursuing  this  line  of  action,  the  pulse 
rate  may  he  markedly  lowered.  Hampson  believes  that  this  method  is 
useful  in  numerous  cases  of  weak,  dilated,  or  irritable  hearts.  It  in- 
creases the  pressure  on  the  right  side  of  the  heart,  producing  a  better' 
pulmonary  circulation  to  relieve  dyspnea;  at  the  same  time  the  heart 
is  relieved  of  some  of  the  muscular  effort  necessary  to  maintain  the  flow 
of  blootl,  so  that  a  greater  amount  of  circulation  work  is  done  with  the 
heart  in  a  partially  resting  condition. 


Bacteriology  and  Pathology  of  the  Tonsils  with  Especial  Reference 
to  Chronic,  Renal,  and  Cardiac  Lesions. — David  J.  Davis  {Jour.  Infect. 
Dis-.,  1912,  X,  148)  reports  that  the  relation  of  tonsillar  infection  to 
lesions  existing  in  other  regions,  especially  in  joints,  heart,  and  kidneys, 
has  received  much  attention  from  the  clinical  side.  But  bacteriological 
work  in  such  cases  is  incomplete.  Davis  has  studied  113  hypertrophied 
tonsils  from  cases  of  arthritis,  nephritis,  endocarditis,  and  tonsilitis 
without  serious  complications,  taking  smears  and  cultures  from  both 
the  surface  and  crypts  of  the  extirpated  glands.  Of  25  cases  of  arthritis, 
25  show^ed  hemolytic  streptococci  as  the  predominating  growth.  Seven- 
teen of  these  strains  were  inoculated  intravenously  into  rabbits,  causing 
in  15  cases  joint  lesions  and  in  1  endocarditis.  Of  10  cases  of  nephritis, 
9  showed  hemolytic  streptococci  predominating;  8  of  the  strains  in 
ral)bits  caused  lesions  in  joints  or  tendon  sheaths.  In  all  the  kidneys 
and  urine  showed  no  abnormalities.  Of  10  cases  of  endocarditis,  6 
showed  streptococci  and  4  pneumococci  predominating.  Three  of  the 
latter  group  were  injected  in  rabbits,  producing  in  2  cases  vegetative 
endocarditis.  Of  Gl  cases  of  tonsillar  hypertrophy,  57  showed  strepto- 
cocci predominating.  Seven  of  these  strains  produced  rabbit  arthritis 
as  did  one,  from  a  case  of  multiple  neuritis  without  arthritis  or  endo- 
carditis. The  therapeutic  results  of  tonsillectomy  furnish  the  best 
argument  that  infected  tonsils  bear  a  relationship  to  arthritic,  renal, 
cardiac,  and  other  clinical  conditions.  Davis  believes  that  the  occur- 
rence in  the  tonsils  of  pure  streptococci  without  any  other  significant 
germ  would  seem  to  point  to  these  organisms  as  etiological.  The  reason 
why  in  one  case  nephritis  is  producedand  in  another  arthritis  probably 
lies  in  varying  local  susceptibility  of  the  individual's  tissues,  rather  than 
in  any  peculiar  specificity  of  the  infecting  germs.  Finally,  Davis 
believes  from  his  experimental  evidence,  that  streptococci  produce 
arthritis,  only  occasionally  localizing  on  heart  valves,  while  pneumo- 
cocci produce  arthritis  rarely,  but  frequently  localize  on  the  endo- 
cardium. This  observation  was  paralleled  by  the  few  clinical  cases 
studied. 


Abscess  of  the  Lung  and  Liver.  Simple  Cure  of  a  Chronic  Case  by 
the  Upside-down  Position. — W.  M.  McKechnie  (Lancet,  1912,  clxxxii, 
8G5)  cites  the  following  case.  A  boy,  aged  fourteen  years,  had  coughed 
up  a  teacupful  of  pus  night  and  day  for  five  years.  Physical  examina- 
tion showed  dulness  at  the  right  base  continuous  with  liver  dulness. 
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Over  this  area  the  breath  sounds  Avere  nearly  absent,  while  above  moist 
rales  were  heard.  On  the  affected  side  the  diaphragm  moved  only 
slightly.  McKechnie  believed  the  patient  had  a  liver  abscess  with 
perforation  of  the  diaphragm  and  pleura;  and  was  intermittently  evacu- 
ating the  cavities  through  the  bronchi.  McKechnie's  treatment  was  as 
follows:  The  patient  was  placed  over  the  edge  of  a  table,  head  dowTi- 
wards,  with  the  whole  body  hanging  upside  down.  The  legs  and  thighs 
on  the  table,  lay  at  right  angles  to  the  trunk  and  thus  supported  it.  In 
this  position  the  patient  coughed  and  squeezed  until  no  more  pus  came 
out.  The  maneuver  was  repeated  five  or  six  times  daily.  In  this  way 
at  first,  the  patient  got  rid  of  large  qiumtities  of  pus  which  rapidly 
diminished  and  in  six  weeks  stopped.  The  general  condition  improved 
markedly.  IMcKechnie  suggests  that  this  method  should  be  tried  in 
abscess  of  the  lung  and  bronchiectasis  before  resorting  to  the  more 
formidable  surgical  procedures. 

The  Blood  Picture  in  Disease  of  the  Glands  of  Internal  Secretion. 

— L.  BoRCHARDT  {Deutsch.  Arch.  f.  Idin.  Med.,  1912,  cvi,  182)  has 
extended  the  study  of  the  blood  in  disease  of  the  glands  of  internal 
secretion.  Within  the  last  few  years  diseases  of  the  thyroid  gland 
have  been  studied  in  particular.  The  present  observations  are  of 
interest  in  connection  with  the  findings  in  thyroid  disease,  because 
of  the  similarity  of  the  blood  pictures.  Borchardt  finds  that  not  only 
in  Basedow's  disease,  but  also  in  all  other  diseases  of  the  thyroid, 
hypophysis,  and  adrenals  the  blood  is  characterized  in  the  majority 
of  cases  by  a  relative  and  absolute  increase  of  the  mononuclear  cells, 
particularly  the  lymphocytes.  In  about  half  of  the  cases  there  is  also 
a  leukopenia  and  eosinophilia  is  about  equally  frequent.  Similar 
changes  are  found  in  the  blood  of  patients  with  the  clinical  signs  of 
status  thymolymphaticus.  Since  clinical  and  anatomical  evidence 
of  status  thymo-lymphaticus  is  at  hand  in  many  instances  of  disease 
of  the  thyroid,  hypophj-sis,  and  adrenals,  it  is  possible  that  the  blood 
picture  in  such  cases  is  attributable  to  the  status  lymphaticus. 


A  Source  of  Error  in  Nylander's  Test  for  Glucose. — E.  Strauss 
{Mi'mch.  med.  Woch.,  1912,  lix,  85)  found  a  negative  Nylander's  test 
for  sugar  in  the  urine  of  a  diabetic,  whose  urine  was  showTi  to  contain 
an  al)undance  of  sugar  by  the  Fehling  and  polariscopic  methods.  It 
was  found  that  the  patient  was  receiving  inunctions  of  iothion  (d-iiod- 
oxypropan).  On  adding  this  substance  to  diabetic  urine  or  to  solutions 
of  sugar,  the  Xylander  reaction  became  negative,  though  there  was  no 
interference  with  the  reduction  of  copper.  The  addition  of  potassium 
iodide  or  iodine  is  without  effect.  It  appears  that  the  iothion  is  excreted 
in  the  urine  as  such  and  forms  some  combination  with  the  bismuth 
which  prevents  its  reduction. 


Diastase  in  Urine  and  Feces. — A.  Lindemann  {Zeitschr.  f.  klin. 
Med.,  1912,  Ixxv,  58)  has  studied  the  excretion  of  diastase  in  urine 
and  feces,  particularly  in  pancreatic  disease.  With  normal  gastric 
secretion  the  normal  diastatic  content  of  the  urine  is  between  15  and 
■45  units  (Wohlgemuth's  method ) ;  that  of  the  feces  is  about  200  units. 
In  anacidity  of  the  stomach  the  diastase  of  the  urine  and  feces  is 


MKiMCIXF,  590 

tiKxliTatrly  iiu-roasrd.  It  is  probahU'  Iutc  that  Wohlj^cmiitirs  siij;;pos- 
tion  that  the  salivary  diastasr,  oscapinji;  (Icstiiictioii  in  the  stomach, 
accounts  for  tlic  increase,  is  correct.  With  hyperacidity  normal  vahics 
are  again  found.  Continuous  hypersecretion  of  the  stomach,  whether 
accompanied  hy  liypcracicUty  or  not,  is  usually  associated  with  a 
similar  hypersecretion  of  pancreatic  juice.  In  this  condition  the  urine 
may  contain  50  to  SOO  units  of  diastase,  with  simultaneous  increase  o^ 
fecal  diastase  to  2000  units  and  more.  This  shows  that  examination 
of  the  urine  alone  may  lead  to  error,  since  increase  of  diastase  occurs 
with  gastric  hypersecretion  as  well  as  with  diseases  of  the  pancreas. 
There  is,  however,  this  important  difference:  While  with  pancreatic 
disease,  the  amylolytic  enzyme  of  the  feces  is  totally  lacking  or  present 
only  in  traces,  with  gastric  hypersecretion  fecill  amylase  is  very  greatly 
increased.  It  is  evident,  therefore,  in  the  apjjlication  of  this  diagnostic 
procedure  that  determinations  of  diastase  shoidd  l)e  made  on  both 
urine  and  feces  in  doubtful  cases. 


A  New  Method  for  the  Determination  of  Total  Nitrogen  in  Urine. 
— O.  FoLix  and  C.  J.  Fahmkk  (Jour.  Biol.  Client.,  1912,  xi,  493) 
describe  a  method  for  determination  of  total  nitrogen  in  the  urine, 
which,  in  principle,  is  a  microchemical  method  based  on  the  Kjeldahl- 
Gunning  process  for  decomposing  nitrogenous  materials  and  on  the 
methods  of  Nessler  and  of  Folin  for  the  determination  of  ammonia. 
Method:  "Five  c.c.  of  urine  are  measured  into  a  50  c.c.  measuring 
flask  if  the  specific  gravity  of  the  urine  is  over  1.018,  or  into  a  25  c.c. 
flask  if  the  specific  gravity  is  less  than  1.018.  The  flask  is  filled  to  the 
mark  with  water  and  inverted  several  times  to  secure  thorough  mixing. 
One  c.c.  of  the  diluted  urine  is  then  measured  into  a  large  test  tube 
made  of  Jena  glass  (size  20  to  25  mm.  by  200  mm.).  To  the  in-ine 
in  the  test  tube  add  1  c.c.  of  concentrated  sulphuric  acid,  1  gram  of 
potassium  sulphate,  1  drop  of  5  per  cent,  copper  sulphate  solution, 
and  a  small,  clean  c^uartz  pebble  (to  prevent  bumping).  Boil  over 
a  micro-burner  for  about  six  minutes,  i.  e.,  about  two  minutes  after 
the  mixture  has  become  colorless.  Allow  to  cool  about  three  minutes, 
until  the  digestion  mixture  is  beginning  to  become  viscous  (it  must 
not  be  allowed  to  solidify).  Then  add  about  6  c.c.  of  water,  at  first 
a  few  drops  at  a  time,  then  more  rapidly,  so  as  to  prevent  the  mixture 
from  solidifying.  To  the  acid  solution  is  then  added  an  excess  of 
sodium  hydrate  (3  c.c.  of  saturated  solution)  and  the  ammonia  is 
aspirated  by  means  of  a  rapid  air  current  into  a  measuring  flask 
(volume  1000  c.c.)  containing  about  20  c.c.  of  water  and  2  c.c.  of  ,'^ 
hydrochloric  acid.  The  air  current  used  for  driving  off  the  ammonia 
may  well  be  rather  moderate  for  the  first  two  minutes  but  thereafter 
for  eight  minutes  should  be  as  rapid  as  the  apparatus  can  stand. 
Now  disconnect,  dilute  the  contents  in  the  flask  to  about  60  c.c,  and 
dilute  similarly  1  mgm.  of  nitrogen  in  the  form  of  ammonium  sulphate, 
to  about  the  same  volume  in  a  second  measuring  flask.  Nesslerize 
both  solutions  as  nearly  as  possible  at  the  same  time  with  5  c.c.  of 
Nessler's  reagent  diluted  immediately  before  hand  with  about  25  c.c. 
of  water.  (Five  c.c.  of  Nes.sler's  reagent  gives  the  maximinn  color 
with  1  to  2  mgms.  of  amrmmia,  and  when  diluted  as  indicated,  turbidity 
is  avoided.)    The  color  produced  does  not  react  the  maximum  till  the 
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end  of  about  half  an  hour,  but  the  increase  is  small  and  is  immaterial 
to  the  result  when  the  reagent  is  added  as  described,  i.  e.,  practically 
simultaneously  to  the  standard  and  to  the  unknown  ammonium  salt 
solution.  The  two  flasks  are  therefore  at  once  filled  to  the  mark  with 
distilled  water,  mixed,  and  the  relative  intensity  of  the  colors  is  deter- 
mined by  means  of  a  colorimeter  .  .  .  The  reading  of  the  standard 
divided  by  the  reading  of  the  unknown  gives  the  nitrf)gen  in  milligrams 
in  the  volume  of  urine  taken. "  For  further  details,  the  original  should 
be  consulted.  The  ammoniun  sulphate  used  as  the  standard  must  be 
be  specially  prepared,  as  described  by  the  authors. 

The  Radiologic  Examination  of  the  Apices  of  the  Lungs.  The 
"Cough  Phenomenon." — S.  Krenzfuciis  {Munch,  mcd.  Woch.,  1912, 
lix,  80)  refers  to  the  well-known  facts  that  apices  of  individuals  with 
long  thorax  and  wide  intercostal  spaces  are  clear  in  health,  whereas 
with  a  short  thorax  and  narrow  interspaces  there  is  usually  a  shadow 
over  the  apices  on  radiologic  examination.  In  the  latter  instance  it  is 
claimed  by  some  that  the  shadows  disappear  during  deep  respiration, 
though  Krenzfuciis  finds  such  a  result  exceptional.  He  has  noted, 
however,  that  normal  apices,  which  cast  shadows — whether  from 
atelectasis  or  from  the  conformation  of  the  thorax — become  clear  when 
the  patient  coughs.  This  clearing  of  the  apices  during  cough  he  des- 
ignates the  "  cough  phenomenon. "  (Hustenphanomen).  The  explana- 
tion of  the  phenomenon  is  as  follows:  The  deep  inspiration  preceding 
the  cough  fills  the  lower  parts  of  the  lungs.  With  the  cough,  the  con- 
tracture of  the  abdominal  muscles  and  the  passive  elevation  of  the 
diaphragm  force  the  air  into  the  apices  of  the  lungs,  since  the  glottis 
is  closed.  Inflation  of  the  apices  is  the  result.  The  examination  is 
made  with  a  soft  tube  and  weak  current.  During  cough,  the  head  is 
turned  away  from  the  apex  examined,  when  the  antero-posterior  posi- 
tion is  used.  The  value  of  the  "cough  phenomenon"  is  chiefly  in  the 
differentiation  between  atelectatic  and  infiltrated  apices.  The  former 
become  clear  during  cough,  while  the  latter  remain  dark  or  clear  only 
partially. 


On  the  Determination  of  Ammonia  in  Urine. — 0.  Folin  and  A.  B. 
Macallum  {Jour.  Biol.  Chem.,  1912,  xi,  523)  have  devised  a  new 
method  for  the  quantitative  estimation  of  ammonia  in  the  urine. 
"  Into  a  test  tube  measure  by  means  of  Ostwald  pipettes  1  to  5  c.c. 
of  urine.  (The  volume  taken  should  give  0.75  to  1.5  mgms.  ammonia- 
nitrogen.  With  normal  urine  2  c.c.  will  most  often  give  the  desired 
amount.  With  very  dilute  urines  5  c.c.  may  be  required,  while  with 
diabetic  urines  rich  in  ammonium  salts  even  1  c.c.  may  give  too  much, 
and  the  urine  must  be  diluted).  Add  to  the  urine  a  few  drops  of  a 
solution  containing  10  per  cent,  of  potassium  carbonate  and  15  per 
cent,  of  potassium  oxalate,  and  a  few  drops  of  kerosene  or  heavy,  crude 
machine  oil  (to  prevent  foaming).  Pass  the  strong  air  current  through 
the  mixture  for  ten  minutes  (or  as  long  as  is  necessary  to  drive  off  all 
the  ammonia)  and  collect  the  ammonia  in  a  100  c.c.  measuring  flask 
containing  about  20  c.c.  of  water  and  2  c.c.  of  °^  acid.  Nesslerize 
as  described  under  total  nitrogen  and  compare  with  1  mgm.  of  nitrogen 
obtained  from  a  standard  ammonium  sulphate  solution  and  similarly 
Nesslerized." 
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Further  Experiences  with  the  Treatment  of  Volkmann's  Ischemic 
Paralysis  and  Contraction  by  the  Method  of  Robert  Jones. — Sayke 
{Auicr.  Jour.  Orthop.  Surg.,  1!)12,  ix,  5o7)  sinnnmrizes  liis  conclusions 
as  follows:  Volkmann's  ischemic  paralysis  is  the  result  of  a  mj'ositis 
set  up  by  obstruction  to  the  supply  of  oxygen  by  pressure  either 
by  bandages,  splints,  or  sometimes  by  position  and  pressure  of  the 
bone  fragments.  Shortening  of  the  affected  muscles  results,  the 
muscles  of  the  forearm  being  those  usually  affected,  those  of  the  hand 
occasionally.  Massage  is  too  intermittent  to  produce  good  results. 
Shortening  of  the  bones  and  removal  of  scars  pressing  on  nerves  have 
given  good  results.  Jones'  method  of  constant  traction  on  contracted 
muscles  produces  results  when  massage  fails,  as  it  is  a  constant  instead 
of  an  intermittent  force.  In  some  cases  bone  growth  at  a  faster  rate 
than  muscle  growth  may  cause  recurrence  of  the  deformity  in  a  way 
analogf)us  to  the  recurrence  of  equinus  in  cases  of  paralysis  of  the  leg, 
and  a  second  stretching  may  then  be  necessary. 


Pyelotomy  in  Renal  Calculi. — Bazy  {Jour.  d'Urol.,  1912,  i,  739)  adds 
3  interesting  cases  to  those  which  he  has  previously  reported.  The 
calculi  were  large  and  ramifying,  the  only  kind  which,  in  Bazy's 
opinion,  deserve  publication,  the  small  calculi  being  of  only  secondary 
interest.  He  insists  that  the  radiograph  will  locate  the  calculus  and 
tletermine  in  ad\ance  if  a  pyelotomy  or  nephrotomy  is  indicated. 
T]very  calculus,  the  internal  border  of  which,  according  to  the  radio- 
graph, is  less  than  5  cm.  from  the  median  line,  is  in  the  renal  pelvis. 
Those  situated  more  externally,  are  in  the  kidney  substance.  The 
shadow  of  the  calculus  should  be  at  the  level  of  the  third  lumbar  spine 
or  the  junction  of  the  second  and  third.  The  shock  of  pyelotomy  is 
reduced  to  a  minimum  and  the  hemorrhage  is  slight.  It  is  the  incision 
into  the  kidney  substance  which  bleeds  freely,  and  in  some  cases  the 
hemorrhage  has  been  so  abundant  as  to  call  for  a  nephrectomy.  More 
frequently  than  some  authors  believe,  a  fatal  secondary  hemorrhage 
has  taken  place.  Even  if  renal  calculi  cannot  always  be  removed  by 
a  pyelotomy,  they  can  be  removed  by  this  means  more  often  than  is 
thought,  and  Bazy  can  remove  some  by  this  method  which  are  in  the 
renal  parenchyma.    Pyelotomy  permits  lavage  of  tlie  pelvis  for  infection, 
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wliich  ;i  iK'phrotoiny  does  not,  since  the  pelvis  is  being  compressed  with 
the  vessels  for  lieinostasis.  Bazy  calls  pyelotoiny  the  operation  of  choice 
for  the  remo\al  of  renal  calculi,  nephrotomy  the  operation  of  necessity. 


The  Mode  of  Origin  of  Renal  Tuberculosis. — Rafin  (Jour. 
d'UroL,  1912,  i,  779)  studied  160  cases  upon  which  he  did  a  neph- 
rectomy for  renal  tuberculosis,  to  determine  the  clinical  or  apparent 
beginning  of  the  disease.  In  99  of  the  cases,  or  61.87  per  cent.,  the 
first  syniptoms  were  vesical,  and  these  he  therefore  called  the  signal- 
symptoms.  Renal  pain,  vague  heaviness,  torture,  or  more  rarely 
painful  crises  simulating  renal  colic;  less  often  mark  the  beginning  of 
the  afl'ection.  They  are  important,  however,  because  while  more 
fugacious  than  the  vesical  symptoms,  less  troul)lesome,  and  less  char- 
acteristic, they  annoy  the  patient  so  little  that  he  ascribes  them  to 
some  rheumatic  affection,  or  to  a  cold,  a  movable  kidney,  etc.,  and 
in  consequency  neglects  or  forgets  them.  For  this  reason  they  may  be 
the  first  symptoms  of  the  disease  more  frequently  than  the  patients 
state.  In  a  small  number  of  cases,  hematuria  will  be  the  first  symptom 
noted.  Exceptionally,  an  analysis  of  the  urine  reveals  the  presence 
of  albumin  as  the  first  sign  of  the  disease,  or  the  patient  perceives  that 
the  urine  is  turbid.  It  is  exceptional  for  the  patient  first  to  observe 
a  disturbance  of  his  general  condition.  It  is  often  striking  to  obser\'e 
the  contrast  between  the  grave  renal  lesions  and  the  preservation  of 
a  good  general  condition. 


A  New  Operation  to  Reestablish  the  Continuity  of  the  Intestine 
after  an  Extensive  Resection  of  the  Sigmoid  and  Rectum. — Vignoli 
(Archiv.  gen.  d.  chir.,  1912,  vi,  621)  proposes  a  method  of  reestablish- 
ing the  continuity  of  the  bowel  after  a  considerable  portion  of  the 
rectum  and  sigmoid  have  been  removed,  by  grafting  between  the  two 
remaining  cut  ends  of  the  large  bowel,  a  corresponding  portion  of  the 
lower  ileum.  He  first  carried  out  experiments  on  dogs  to  demonstrate 
its  feasibility  and  to  perfect  its  technique.  Later  he  performed  the 
operation  on  the  cadaver  to  adapt  it  to  the  different  anatomical  con- 
ditions in  the  human.  Still  later  came  the  opportunity  to  practise 
the  operation  on  a  live  patient.  In  describing  the  technique,  he 
emphasizes  first  the  necessity  of  choosing  a  portion  of  the  ileum  which 
from  the  position  of  its  mesentery,  will  permit  it  to  best  fit  into  the 
position  it  is  intended  to  occupy.  The  mesentery  attains  its  maximum 
length  at  about  40  cm.  from  the  end  of  the  ileum,  nearly  in  the  line  of 
the  superior  mesenteric  artery.  The  portion  to  be  excised  extends 
from  this  point  upward  and  to  the  left.  After  dividing  the  ileum  at 
the  desired  levels  and  the  mesentery  in  radiating  lines  from  the  same 
points,  at  the  lower  end  the  mesentery  is  incised  in  the  line  of  the 
intestine  for  2  or  3  cm.  and  about  4  cm.  from  the  intestine,  in  order 
that  the  excised  portion  of  intestine  can  be  straightened  out.  The 
continuity  of  the  small  intestine  is  then  reestablished  by  a  circular 
enterorrhaphy  and  the  cut  edges  of  the  mesentery  brought  together 
by  a  few  sutures.  The  colonic  end  of  the  large  bowel  excised  with  the 
growth  and  the  rectal  end  are  fixed  in  their  respective  positions  to 
the  posterior  alidominal  wall  l)y  sutures.  The  portion  of  ileum  trans- 
planted into  the  gap  is  anastomosed  at  the  colonic  end  of  the  divided 
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larjje  Ixiwcl  hy  a  circular  cntcr()rrlia])liy.  A  lat(>ral  anastomosis  may 
l>c  made,  so  that  the  open  end  of  the  colon  may  he  employed  for  an 
artificial  anus.  At  the  rectal  vnd  after  a  preliminary  preparation  of 
the  rectum,  the  lower  end  of  the  piece  of  small  intestine  is  invaginated 
into  it  and  fixed  there  by  sutures.  In  the  case  operated  on  it  was 
necessary  to  make  a  preliminary  cecostomy,  in  order  to  allow  free 
escape  of  the  feces  and  relieve  the  toxemia,  and  to  permit  rest  of  the 
diseased  portion  of  the  howel  as  well  as  local  treatment.  The  ablation 
of  the  stenosed  portion  of  the  rectum  and  sigmoid  was  performed  at 
another  time,  and  the  enteroplastic  operation  at  a  still  later  period. 
The  patient  did  well  after  the  operation,  but  died  of  metastatic 
recurrence  of  the  disease  after  leaving  the  hospital. 


The  Operative  Treatment  of  the  Edema  of  Elephantiasis. — Kondo- 
l,E()\  [Zinfralbl.  f.  Cliir.,  1912,  xxxix,  1022)  refers  to  tlie  work  of 
Mikulicz,  Lanz,  and  Handley  for  the  removal  of  persistent  edema. 
Lanz  tried  to  establish  a  new  collateral  circulation  in  the  thigh  by 
strips  of  fascia  passed  into  holes  made  in  the  fennir  and  cutting  multiple 
small  holes  in  the  fascia  lata.  Handley  proceeding  from  the  view  that 
the  sclerotic  edema  in  the  upper  extremity  in  the  later  stages  of 
mammary  carcinoma  was  due  to  the  obliteration  of  the  lymph  paths, 
attempted  to  make  new  paths  for  the  obstructed  lymph  by  means  of 
silk  threads  from  the  hand  to  the  loose  subcutaneous  tissue  of  the 
thorax.  In  a  case  of  sclerotic  edema  from  a  cru.shing  wound,  Kondole(m 
modified  the  Lanz  procedure  l)y  laying  the  fascial  strips  between  muscles 
and  leaving  the  ends  of  the  fascial  incision  open.  This  method  of 
making  a  communication  between  the  subcutaneous  tissue  and 
muscles  was  carried  out  further  in  cases  of  elephantiasis.  He  found 
conditions  during  his  operations  for  this  condition  which  convinced 
him  that  neither  the  Lanz  nor  the  Handley  methods  could  be  of 
service  in  elephantiasis.  In  every  old  case  and  independent  of  the 
cause  of  the  hard  edema,  he  found  besides  the  known  changes  in  the 
skin  and  subcutaneous  tissues,  the  fascia  always  much  thickened 
(up  to  3  cm.),  thickly  infiltrated,  adherent  to  the  surrounding  tissues, 
especially  to  the  fatty  tissue  lying  between  the  skin  and  fascia.  The 
upper  surface  of  the  aponeurosis  was  irregular,  and  of  milky  appear- 
ance. Its  under  surface  lying  on  the  muscle  had  its  normal  smooth 
color  and  consistency.  In  some  cases  he  could  separate  the  fascia 
from  the  connective-tissue  layer  between  the  subcutaneous  fatty 
tissue  and  the  fascia.  In  other  cases  this  layer  could  not  be  separ- 
ated from  the  aponeurosis.  The  greater  quantity  of  the  retained 
lymph  came  from  the  region  of  this  thickened  aponeurosis.  The 
underlying  muscles  were  found  microscopically  and  macroscopically 
to  be  normal.  These  findings  led  to  the  conclusion  to  make  a  wider 
communication  between  the  subcutaneous  tissue  and  muscles  and  to 
the  development  of  the  following  technique:  When  only  the  leg  was 
involved,  he  made  two  incisions  the  whole  length  of  the  limb,  one  on 
the  outer  and  one  on  the  inner  side  of  the  leg.  When  the  wlioie  limb 
was  involved,  he  made  four  incisions,  two  in  the  thigh  and  two  in  the 
leg.  The  skin  is  separated  and  retracted  by  broad  hook  retractors. 
The  infiltrated  fatty  tissue  covering  the  fascia  is  excised,  and  the 
fascia  is  thus  exposed,  when  a  piece  of  it  is  removed,  the  length  of  the 
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incision  and  the  width  of  three  to  four  finders.  The  muscles  bulge 
forward.  Complete  hemostasis  is  provided  and  skin  sutures  introduced 
without  drainage.  This  operation  was  i)ei-formed  on  G  cases.  In  2 
the  operation  was  repeated  and  in  1  of  thirty  years'  duration,  it  was 
done  the  third  time.  The  technique  was  changed  each  time  until  the 
above  described  technique  was  employed  in  the  third  operaticm,  by 
which  a  good  result  was  obtained.  Not  enough  time  has  elapsed  to 
permit  definite  results,  but  they  are  already  satisfactory  and  prove 
the  value  of  the  method. 


Supraclavicular  Anesthetization  of  the  Brachial  Plexus. — Borchers 

(Zfntriillil.  f.  Chir.,  1912,  xxxix,  873)  says  that  Schleich's  infiltration 
method  of  local  anesthesia  is  gradually  being  displaced  by  Braun's 
method  of  anesthesia  produced  by  injecting  the  large  nerve  trunks 
with  a  local  anesthetic  fluid,  and  that  not  only  may  we  do  small 
operations  on  ambulatory  patients  by  local  anesthesia,  but  major 
operations  as  well.  By  combining  the  method  with  the  use  of  scopol- 
amin,  pantopton,  morphine,  or  other  drugs,  we  may  do  severe  opera- 
tions on  very  nervous  and  excitable  people.  When  necessary  we 
can  now  do  such  operations  on  any  part  of  the  body.  Borcher  began 
to  employ  the  method  of  injecting  the  brachial  plexus  soon  after 
Kulenkampff's  first  paper  on  this  subject,  and  is  now  prepared  to 
report  on  the  results  in  35  cases.  (For  abstract  on  Kulenkampff's 
paper,  including  the  technique  of  the  method  see  the  January  number 
of  this  Journal,  p.  134.)  Borcher  says  that  Kulenkampft"  showed 
before  the  1912  surgical  congress,  and  he  himself  has  found,  that  a 
puncture  of  the  arterial  wall  is  without  importance.  According  to  his 
experience,  the  anesthesia  comes  on  in  from  three  to  thirty  minutes, 
depending  upon  the  strength  of  the  solution  and  the  distance  from 
the  nerve  at  which  the  injected  fluid  is  deposited.  It  occurs  more 
quickly  when  the  nerve  itself  is  injected  than  when  the  needle  goes 
through  the  nerve.  The  duration  of  the  anesthesia  with  paresis  or 
paralysis  of  the  muscles  is  about  one  and  one-half  to  two  hours, 
liorcher  thinks  that  the  degree  of  paralysis  of  the  muscles  will  be 
proportionate  to  that  of  the  anesthesia.  The  latter  was  sufficiently 
marked  to  render  the  most  severe  operations  on  the  upper  extremity 
painless.  Usually  the  whole  arm  up  to  the  shoulder  girdle  is  without 
pain.  Occasionally  there  was  some  feeling  in  a  narrow  strip  along  the 
postero-internal  side  of  the  arm  from  the  axilla  to  the  elbow,  corres- 
ponding to  the  supply  of  the  cutaneous  branch  of  the  median  nerve. 
It  was  observed  also  that  notwitnstanding  that  the  operation  on  the 
forearm  was  painless,  the  application  of  the  Esmarch  bandage  to 
the  arm  was  unpleasant.  In  one  case  there  was  observed  a  palsy  of  the 
radial,  median,  and  ulnar  nerves,  which  lasted  several  weeks  and 
gradually  disappeared. 


Anesthesia  of  the  Sciatic  Nerve. — Jassanetzky-Woino  (Zentralbl.  f. 
Chir.,  1912,  xxxix,  1021)  has  been  working  for  three  3'ears  to  perfect  a 
technique  for  the  injection  of  the  sciatic  nerve  with  an.  anesthetic 
fluid,  and  he  has  finally  found  the  point  where  the  nerve  can  be  easily 
and  safely  attacked.  It  corresponds  to  the  junction  of  a  horizontal 
line  passing  through  the  top  of  the  great  trochanter  and  a  vertical 
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line  tliroufih  the  niarjiiii  of  the  tuberosity  of  the  isehiiini.  In  H  out  of 
20  cadavers,  the  horizontal  line  was  from  I  to  1..")  cm.  too  high.  In  all 
the  others  the  junction  of  these  two  lines  was  exactly  at  the  point 
where  the  nervi',  immediately  after  nuiking  its  e.xit  from  the  j,'reat 
sciatic  foranu-n,  lies  directly  on  the  hone.  Almost  without  excejjtion, 
colored  gelatin  injected  at  this  point  was  found  by  dissection  either 
directly  over  or  under  the  nerve  or  within  the  nerve  substance.  In 
most  of  his  clinical  cases,  the  injection  of  the  sciatic  and  anterior 
crural  nerves  was  combined,  and  in  all  operations  during  the  work  on 
the  .soft  tissues  the  anesthesia  was  complete.  During  the  manipula- 
tions of  the  bone,  as  in  lifting  the  periosteum  or  sawing  the  l)one, 
cr)nsideral)le  sensibility  remained.  In  the  more  recent  ca.scs,  he  has 
injected,  not  10  but  15  to  20  cm.  of  the  novokain  solution  with  7  to  10 
drops  of  adrenalin,  and  in  this  way  he  obtained  an  anesthesia  complete 
enough  to  permit  him  in  a  man,  aged  seventy-eight  years,  to  amputate 
the  anterior  portion  of  the  foot  for  gangrene.  The  technique  of  the 
injection  is  as  follows:  The  patient  is  placed  in  the  prone  position  and 
the  point  for  the  injection  is  determined  as  above  stated.  An  8  cm. 
long  needle  is  introduced  at  right  angles  to  the  surface  down  to  the 
bone.  When  the  bone  is  not  struck,  the  needle  is  tried  .somewhat 
higher  or  further  outward  from  this  point.  AVhen  the  needle  strikes 
the  bone  it  is  withdrawn  a  few  millimeters  and  10  c.c.  of  a  2  per  cent, 
novokain-adrenalin  .solution  is  injected  for  operations  on  the  soft 
ti.ssues,  15  to  20  c.c.  for  operations  on  the  bone.  In  the  former  cases, 
the  operation  may  be  begun  after  a  half  hour,  in  the  latter  not  sooner 
than  an  hour  after  the  injection.  This  method  was  employed  in  12 
cases.  In  only  1  did  no  anesthesia  develop.  In  all  the  others,  however, 
the  soft  tissues  were  anesthetized  completely  and  the  bones  in  varying 
degrees.  In  most  cases  it  will  be  necessary  to  inject  the  anterior  crural 
nerve  also  as  Liiwer  advised.  The  skin  supplied  by  the  o])turator 
nerve  is  so  small  in  area  that  it  can  be  injected  with  a  small  quantity 
of  the  fluid. 


Investigations  Concerning  Surgical  Methods  of  Treatment  for 
Trigeminal  Neuralgia. — Otto  (Mitt.  a.  d.  Grr)iz(/rh.  d.  Med.  u.  Chir., 
1912,  XXV,  78)  considers  that  the  justification  of  the  operative  treat- 
ment for  trigeminal  neuralgia  is  generally  recognized,  but  that  just 
which  operation  should  be  done  in  a  given  case  is  not  an  easy  question 
to  decide.  Neither  the  peripheral  operations  nor  the  resections  at 
the  base  of  the  skull,  will  always  give  pernument  relief.  Even  the 
extirpation  of  the  ganglion  in  many  cases  gives  only  temporary  relief, 
probably  because  of  incomplete  operations.  Only  rarely  do  we  find 
the  seat  of  changes  in  the  nerve  and  the  mode  of  origin  of  the  neuralgia 
is  rarely  determined.  Nor  do  we  know  whether  the  neuralgia  is  due 
to  functional  or  organic  di.sease.  As  the  result  of  his  studies,  Otto 
believes  that  the  peripheral  operations  are  frequently  followed  by 
recurrence.  Thiersch's  nerve  exeresis  in  most  ca.ses  leads  to  recurrence, 
very  frequently  after  a  few  months.  The  conrlition  recurs  more  rarely 
after  resections  at  the  base  of  tlie  skull.  Extirpation  of  the  (nisserian 
ganglion  gives  the  best  results,  j)rovid('d  the  ganglion  is  wholly  removed. 
The  operation  is,  however,  technically  didicult  and  should  be  reserved 
for  otherwise  hopeless  cases  and  especially  for  tho.se  in  which  the  three 
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branches  of  the  gunglion  are  involved.  ITnder  these  circumstances, 
one  is  fully  justified  in  trying  out  the  injection  method  of  combating 
the  affection.  Alcohol  (70  to  80  per  cent.)  is  the  most  suitable  fluid 
with  which  to  inhibit  the  conductivity  of  the  nerves  without  damaging 
the  other  tissues.  The  deep  injection  at  the  base  of  the  skull  sufKces 
even  in  severe  cases  to  anesthetize  the  regions  supplied  by  the  treated 
branches  for  numths,  and  it  can  be  repeated  without  danger.  The 
effect  usually  lasts  a  long  time,  but  whether  a  permanent  cure  may 
result  remains  to  be  proved.  The  Offerhaus  method  is  favored  because 
it  is  easily  performed  without  previous  practice.  It  is  without  danger, 
and  may  be  employed  to  obtain  anesthesia  for  the  performance  of 
operations  in  the  trigeminus  regions. 


End    Results    of    Fracture    of    the    Shaft    of    the    Femur. — Estes 

{^Innals  of  Surgery,  1912,  Ivi,  162)  summarizes  the  conclusions  on  760 
tabulated  cases  of  fracture  of  the  shaft  of  the  femur  as  follows:  The 
records  of  fractures  are  kept  very  incompletely  and  it  is  quite  impossible 
in  the  United  States  to  obtain  anything  like  full,  accurate,  and  reliable 
data  of  a  large  number  of  finished  cases.  The  largest  number  of  cases 
of  fracture  of  the  shaft  of  the  femur  occurs  in  men  aged  between  twenty 
and  fifty  years.  Children  aged  under  ten  years  have  the  next  largest 
number.  Working  people  furnish  the  largest  number  of  cases,  though 
data  in  regard  to  this  point  are  not  kept  in  the  majority  of  cases. 
Indirect  violence  produces  by  far  the  largest  number  of  these  fractures. 
Of  the  reported  cases,  the  middle  third  of  the  bone  is  most  frequently 
broken,  the  lower  and  upper  thirds  are  almost  equally  involved. 
Simple  fractures  far  outnumber  the  compound  and  complicated  ones. 
The  average  shortening  before  reduction  is  1,38  inch.  By  far  the  most 
frequent  method  of  treatment  was  by  some  form  of  Buck's  extension. 
An  anesthetic  was  not  used  to  assist  reducing  the  fractures  in  the 
majority  of  reported  cases.  The  average  weight  used  in  extension 
was  14  pounds.  (This  is  too  little  weight.)  The  average  reported 
shortening  of  completed  cases  is  one-half  an  inch.  Average  length 
of  time  in  bed,  8.2  weeks.  Average  length  of  time  incapacitated,  2.7 
months.  (This  is  probably  a  mistake.)  Average  length  of  time 
crutches,  canes,  or  other  aids  in  walking  were  used,  8  weeks.  Limp 
was  present  for  some  time  in  the  large  majority  of  cases.  A  little  more 
than  one-tenth  of  the  cases  had  excessive  callus  which  produced  some 
disturbance.  Nearly  all  the  reported  measurements  were  taken  from 
the  anterior  superior  spine  of  the  ileum  to  the  internal  malleolus. 
Disability  estimated  by:  (o)  Endurance,  (6)  pain,  (c)  swelling,  (d) 
interference  with  joint  function;  present  in  about  1  case  in  25.  Death 
rate  of  reported  cases,  3.69  per  cent.  (This  Estes  believes  is  a  mistake.) 
Chief  causes  of  death:  (a)  Pneumonia,  (b)  shock  and  exhaustion, 
(c)  delirium  tremens.  Estes'  first  recommendation  and  deduction 
from  his  work  is  that  teachers  in  medical  schools  should  give  far  more 
attention  than  they  have  done  in  the  last  decade  or  more  to  their 
own  investigations  of  fractures,  and  to  the  teaching  of  this  most  im- 
portant branch  of  surgery  to  the  students  who  belong  to  their 
classes.  Second,  while  recognizing  the  fact  that  .r-ray  photographs  may 
be  most  misleading,  the  writer  believes,  nevertheless,  when  taken  by 
competent    anatomists    who    understand    the   importance    of   proper 
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rclati\f  position  ot"  tiil)r  aiul  liiiil>,  and  tlu-  iiiii)or(an(«'  of  takiiij;  iimrc 
than  one  view  of  the  fractuir,  these  radiograjjhs  will  furnish  an  indica- 
tion for  the  proper  reduction  and  the  mechanical  appliances  for  the 
preservation  of  proper  api)osition,  and  they  will  serve  as  a  graphic 
record  of  the  fracture  itself.  Estes  finds  that  in  most  cases  treatment 
hy  some  form  of  traction  enables  the  patient  to  resume  his  occupation 
and  function  without  serious  detriment.  In  selected  oases,  where  it 
is  impracticable  to  restore  the  fragments  to  their  proper  position,  and 
where  mechanical  means  have  failed  within  a  reasonal)le  time  to 
j)ro(luce  {)roper  restitution  of  the  fragments,  the  open  metiiod  may  be 
employed,  but  then  only  by  an  experienced  surgeon,  one  who  hal)itu- 
ally  employs  most  thorough  a.septic  methods.  The  results  may  l)e 
considered  good  if  the  measurements  show  no  more  than  an  inch  of 
shortening,  provided  there  is  no  inversion  or  eversion  of  the  foot  from 
angulation  of  the  fragments. 
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The  Treatment  of  Diphtheria  Infection  by  Means  of  Diphtheria 
Endotoxin. — Hp:wlktt  and  Xaxkwell  (Laucrt,  1912,  clxxxiii,  ]43) 
tested  the  efteet  of  diphtheria  endotoxin  on  diphtheria  patients  of 
whom  many  had  harbored  the  diphtheria  bacilli  for  many  weeks  or 
months  after  the  acute  attack.  After  one  or  more  injections  of  the 
endotoxin  all  the  patients  showed  definite  improvement.  In  many 
the  diphtheria  infection  ceased  entirely;  in  some  it  persisted,  and  the 
j)atient  remained  uncured;  but  even  in  these  unsuccessful  cases  they 
noted  invariably  a  diminution  in  the  number  of  bacilli.  The  endotoxin 
is  prepared  by  growing  a  virulent  culture  of  diphtheria  bacillus  on 
serum  or  blood  agar,  collecting  the  growth,  washing  it  two  or  three 
times  in  sterile  physiological  salt  solution  so  as  to  remove  the  toxin, 
grinding  the  bacterial  mass  in  the  presence  of  intense  cold,  and  filtra- 
tion of  the  ground  mass  through  a  Berkefeld  hlter.  The  filtrate  con- 
tains the  endotoxin  and  is  standardized  by  the  addition  of  sterile  salt 
solution  so  as  to  contain  from  2  mg.  to  5  mg.  per  cul)ic  centimeter. 
With  regard  to  dosage,  they  first  used  the  endotoxin  in  doses  of  from 
0.5  mg.  to  1.0  mg.,  but  the  patients  did  not  do  so  w^ell  as  when  they 
gave  an  initial  dose  of  2  mg.  At  the  end  of  a  week  or  ten  days,  if  the 
culture  was  still  positive,  a  second  injection  of  5  mg.  was  given  and 
this,  if  necessary,  was  repeated  later.  The  dose  was  the  same  for 
children  and  adults.  No  ill  effects,  except  some  redness  and  tenderness 
around  the  site  of  injection,  followed  the  administration  of  the  endo- 
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toxin.  Only  one  patient  showed  any  general  disturbance,  and  that 
merely  by  a  transitory  rise  of  tein})eraturc  and  a  feelinjj  of  malaise. 
Hewlett  and  Nankwell  give  details  of  24  eases  treated  by  this  method. 
They  advise  the  use  of  endotoxin  as  an  aid  to  the  antitoxin  treatment, 
and  consider  that  its  greatest  value  lies  in  the  reduction  of  the  number 
of  possi))le  diphtheria  carriers. 


Collapse  Produced  by  Hormonal. — Zuelzer  (Deutsch.  mcd.  Woch., 
1012,  xxxviii,  l'2'.V,])  advances  an  explanation  for  the  symptoms  of 
collapse  reported  by  many  different  observers  as  occurring  after  the 
intravenous  administration  of  hormonal.  Zuelzer  says  that  hormonal 
had  been  given  over  a  period  of  two  years  by  the  intravenous  method 
o\'er  4000  times  without  any  untoward  effects.  Then,  suddenly, 
rei)orts  of  marked  collapse  after  the  administration  of  hormonal 
began  to  appear  in  the  literature,  including  one  fatal  case.  Zuelzer 
was  inclined  at  first  to  attribute  these  untoward  results  to  technical 
faults  in  the  administration.  His  practise  always  has  been  to  allow 
the  hormonal  to  enter  the  vein  very  slowly,  drop  by  drop.  However, 
with  all  technical  precautions  on  his  part,  he  had  4  cases  of  collapse 
in  (juick  succession  in  his  own  practice.  A  laboratory  investigation  of 
the  hormonal  on  hand  shoMTd  the  presence  of  an  albumose.  Zuelzer 
attributes  the  toxic  action  to  the  substance  that  appeared  to  be  formed 
during  the  process  of  manufacture.  The  hormonal  now  manufactured 
is  free  from  this  albumose,  according  to  Zuelzer.  He  gives  the  pulse 
and  blood  pressure  readings  in  a  few  cases  after  the  administration  of 
the  new  hormonal  intravenously  that  show  they  were  little  influenced 
by  the  injections. 


Report  of  a  Case  of  Diabetes  Insipidus  with  Marked  Reduction  in 
the  Amount  of  Urine  following  Lumbar  Puncture. — Herrick  (Arch. 
Inf.  Mid.,  1012,  X,  1)  reports  a  case  of  diabetes  insipidus  in  which  there 
were  symptoms  pointing  to  a  cerebral  origin  of  the  disease.  A  man, 
aged  forty-three  years,  had  for  four  years  the  typical  manifestations 
of  diabetes  insipidus.  The  urine  varied  in  amount  from  7500  to  11,000 
c.c,  and  was  always  of  low  specific  gravity,  1001 .  Lumbar  puncture  was 
made  for  the  purpose  of  investigating  the  cause  of  the  trouble.  Less 
than  5  c.c.  were  withdrawn,  the  fluid  escaping  slowly  under  low  pressure. 
^^'ithin  forty-eight  hours  the  daily  amount  of  urine  had  dropped  to 
OGO  c.c.  Headache,  pain  in  the  back  of  the  neck,  anorexia  and  vomiting, 
with  a  feeling  of  general  weakness  followed  the  puncture.  ]\Iorphine 
was  given  for  pain  and  almost  no  fluid  or  food  was  taken  for  three  or 
four  days.  But  after  the  prostration  following  the  lumbar  puncture 
had  disappeared  and  when  food  and  water  were  freely  taken,  there 
was  no  thirst,  as  before,  and  the  amount  of  urine  for  a  period  of  four 
weeks  never  exceeded  1800  c.c.  for  twenty-four  hours.  The  specific 
gravity  averaged  1015,  ranging  from  1005  to  1031  (single  specimen). 
The  residt  of  the  puncture  suggests  that  the  cause  of  the  polyuria  in 
this  case  was  a  lesion  of  the  brain,  perhaps  in  the  hypothesis.  This 
case  also  seems  to  indicate  that,  under  certain  conditions,  the  kidney 
of  diabetes  insipidus  can,  at  least  temporarily,  pass  a  concentrated 
urine.    Herrick  gives  a  detailed  history  of  the  case  in  his  article. 
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Splenic  Anemia  Treated  with  Salvarsan.  — 1'kki  ssia  (Miinc/i.  iticd. 
\l Ocli.,  I!) 1 2,  li\,  1  1S2)  reports  the  ease  of  a  woiiuui,  aj^ed  thirty  years, 
with  very  marked  anemia,  marked  enhirj,'ement  of  both  hver  and 
spleen,  edema,  and  snll"erin<,'  from  persistent  vomitinj;  and  diarrhea. 
Tlie  eh'nieal  pieture  was  that  of  splenic  anemia.  The  patient  received 
three  intraviMious  injections  of  0.3  grams  of  .salvarsan  during  a  period 
of  four  weeks,  and  at  the  end  of  this  time  was  apparently  cured. 
Perussia  does  not  know  whether  to  attril)ute  the  good  afl'ects  of  the 
salvarsan  to  arsenic  or  to  a  possible  spyhilitic  ba.sis  for  the  trouble,  or 
to  a  specific  action  of  the  salvarsan  against  the  unknown  cause  of 
splenic  anemia.  Vallardi  {Munch,  mcd.  Woch.,  1912,  lix,  1483) 
reports  the  case  of  a  young  man,  aged  twenty-two  years,  with  very 
markeil  anemia  and  enlarged  spleen.  In  this  patient  there  was  tlie 
history  of  a  malarial  attack  lasting  three  months  about  one  and  one- 
half  years  before  coming  under  Vallardi's  observation.  Operation  was 
eontraindicated  by  the  enormous  size  of  the  spleen  and  a  tendency  to 
hemorrhage,  and  also  by  the  poor  general  condition  of  the  patient. 
He  was  given  three  intravenous  injections  of  salvarsan  (0.15,  0.4,  and 
0.4  gram),  and  an  apparent  cure  resulted. 


A  Preliminary  Report  on  Neosalvarsan,  with  Particular  Reference 
to  its  Employment  as  an  Intramuscular  Injection. — Wolbakst 
{Medical  Record,  1912,  Ixxxii,  145)  gives  the  results  of  his  clinical 
experience  with  P]hrlich's  neosalvarsan.  He  believes  that  its  eff(>cts 
are  at  least  as  striking  as  those  of  salvarsan.  The  reaction  after 
treatment  is  slight  with  correct  technique.  Larger  doses  are  better 
tolerated  than  is  the  case  with  salvarsan.  The  neutral  reaction  of  the 
solution  in  water  obviates  the  use  of  sodium  hydrate,  thus  avoiding 
the  possibility  of  thrombosis.  Leakage  of  neosalvarsan  solution  into 
the  tissues  seems  to  be  absorbed  much  more  quickly  than  salvarsan. 
Xeosah'arsan  has  no  apparent  efl'ect  on  the  eyes,  kidneys,  heart,  or 
lungs.  Intravenous  injections  of  neosalvarsan  may  be  repeated  in  two 
or  four  days.  The  neutral  reaction  of  neosalvarsan  solution  lends 
itself  readliy  to  intramuscular  injection.  Wolbarst  advises  for  intra- 
nuiscular  injection  a  suspension  of  neosalvarsan  in  glycerin.  Neo- 
salvarsan powder  is  mixed  in  a  mortar  with  3  to  4  c.c.  of  glycerin;  to 
this  is  added  a  few  drops  of  a  1  per  cent,  beta-eucain  or  alypin  solution 
in  distilled  water.  The  suspension  has  now  been  converted  into  an 
almost  clear  solution.  The  buttocks  are  painted  with  iodin  and  four 
spots  are  located  into  which  1  c.c.  of  the  solution  is  injected.  Most 
patients  have  felt  practically  no  pain;  some  have  felt  pain  on  sitting 
or  standing  for  a  day  or  two.  The  induration  caused  by  the  injection 
is  very  slight. 


The  Influence  of  Theophyllin  on  Nitrogenous  Excretion. — Fakk 
and  Welkku  [Areli.  Int.  Med.,  1912,  x,  23j  studied  tlic  changes  pro- 
duced by  theophyllin  on  the  urinary  nitrogen  in  healthy  persons  and 
in  nephritics.  Most  clinicians  consider  that  theophyllin  is  contra- 
indicated  in  acute  nephritis,  and  of  doubtful  utility  in  chronic  nepli- 
ritis.  It  is  generally  agreed  that  theophyllin  meets  its  best  indications 
in  the  passive  congestion  and  edema  of  heart  (hsease,  especially  when 
combined  with  digitalis.     Farr  ami   Welker  found   that  theophyllin 
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promoted  the  excretion  of  fluid  in  2  cases  hut  apparently  did  not 
aft'ect,  or  even  shghtly  diininisli  the  excretion  of  nitrogen.  In  a  case 
of  diffuse  nephritis  diuresis  failed  to  develop  and  the  nitrogen  elimi- 
nation was  sharply  reduced.  In  a  case  of  chronic  interstitial  nephritis 
the  urinary  partition  was  apparently  changed  by  the  drug  so  that 
it  approached  more  nearly  the  normal.  This  may  have  been  due  to 
natural  causes  incident  to  convalescence.  The  slight  or  doubtful 
influence  of  theophyllin  on  nitrogen  excretion  and  its  pronounced 
influence  on  the  excretion  of  water  and  sodium  chloride  suggests  to 
Farr  and  Welker  that  this  sul)stance  may  act  princi])ally  on  the 
capsule  of  Howman  and  little  if  at  all  on  the  tubules.  Its  failure  to 
act  in  a  given  case  might  then  be  attributed  to  extensive  involvement 
of  the  glomeruli. 

The  Treatment  of  Syphilitic  Diseases  of  the  Nervous  System  by 
Salvarsan. — (ollixs  and  Armour  (Jour.  Amer.  Med.  Assoc,  1912, 
hiii,  1918)  record  the  results  of  eighteen  months'  experience,  during 
which  time  75  patients  suffering  from  syphilitic  nervous  disease  were 
treated  with  salvarsan.  They  believe  that  the  salvarsan  treatment  is 
eft'ective  but  that  in  order  to  exert  its  best  results,  large  doses  must  be 
given  and  frequently  repeated.  Of  36  cases  of  tabes  in  various  stages 
of  the  disease,  22  showed  striking,  and  in  some  instances,  remarkable 
improvement  both  subjective  and  objective.  In  nearly  every  instance 
there  was  a  decided  increase  of  weight  and  a  subjective  feeling  of 
improvement.  The  pain  was  lessened  or  relieved  in  many  instances, 
and  in  the  majority  of  cases,  the  ataxia  was  very  much  improved. 
In  2  cases,  the  pupils  regained  their  capacity  to  react  to  light.  Many 
of  these  patients  had  been  under  observation  and  treatment  for  many 
years,  and  the  results  obtained  by  salvarsan  therapy  were  incom- 
parably better  than  those  ol)tained  by  mercury.  They  did  not  supple- 
ment the  salvarsan  treatment  in  these  cases  by  the  use  of  mercury, 
and  did  not  give  iodide  of  potassium,  for  they  have  long  believed  that 
iodide  of  potassium  is  injurious  rather  than  beneficial  in  the  treatment 
of  tabes.  Salvarsan  was  given  systematically  in  9  cases  diagnosticated 
as  general  paresis.  In  2  of  these  it  was  difficult  to  say  whether  the 
diagnosis  should  be  tabes  or  paresis.  It  was  in  these  2  cases  and  in  1 
undoubted  case  of  paresis  that  great  improvement  took  place.  The 
improvement  in  the  undoubted  case  of  paresis  seemed  to  be  much  more 
marked  than  the  spontaneous  remissions  often  occurring  in  the  course 
of  paresis.  The  most  gratifying  response  to  treatment  was  observed 
in  the  cases  diagnosticated  meningitis  and  meningomyelitis.  In  only 
2  out  of  6  cases  of  cerebral  endarteritis  of  luetic  origin  was  any  per- 
ceptibile  improvement  observed.  Collins  and  Armour  give  details 
of  a  number  of  cases  to  illustrate  the  marked  benefits  derived  from 
the  salvarsan  treatment  of  diseases  of  the  nervous  system  of  either 
direct  or  remote  syphilitic  origin.  They  are  convinced  that  salvarsan 
is  far  more  eftectual  than  mercurv  for  such  cases. 


Five  Years'  Experience  with  the  High  Calory  Diet  in  Typhoid 
Fever. — Coleman  (Jour.  Amcr.  Med.  Assoc.,  1912,  lix,  363)  has 
advocated  that  typhoid  fever  patients  be  fed  on  a  more  liberal  diet 
on    the   ground    that    the   requirements   of   thej  patient   during  the 
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ft'Itrilc  period  arr  vory  iiiadccnialcly  iiu-t  hy  a  milk  diet  that  lias  a 
caloric  \aliic  of  from  lOOO  to  2000  units,  ("olcman  thinks  that  they 
rctjiiirc  from  i-!00()  to  .")(M)0  units.  The  number  of  foods  ori^'iiially 
employed  was  limited.  With  added  experience  the  numher  has  heen 
increa.sed  until  now  the  diet  furnishes  considerable  variety.  Coleman 
jlives  }i  table  of  appropriate  foods  with  their  approximate  caloric 
values  in  his  article.  He  believes  that  the  foods  most  likely  to  prove 
harmful  are  meat  and  its  preparations  (except  small  (iuantiti(«s  of 
meat  broth,  given  for  the  purpose  of  stimulating  the  appetite  and  for 
sake  of  variety),  \-egetable  foods  containing  nuich  cellulo.se,  and  fruits 
containing  nmch  cellulose  and  small  seeds,  such  as  berries.  Coleman 
answers  some  ol)jections  brought  against  the  diet.  It  is  claimed  that 
patients  cannot  digest  and  al)sorl)  the  amount  of  food  recommended. 
He  does  not  believe  that  typhoid  fever  causes  severe  impairment  of 
the  digesti\e  powers.  While  there  can  be  no  doubt  that  food  may 
cause  disorders  of  digestion  in  typhoid,  their  occurrence  depends  not 
■SO  much  on  the  quantity  as  on  the  method  of  giving  it.  Sudden  alter- 
ations in  the  diet,  especially  from  a  sparse  to  a  rich  diet,  are  likely  to 
cause  digestive  disorders.  Coleman  believes  that  the  majority  of 
patients  may  be  given  the  larger  amounts  of  food  not  only  without 
causing  disturbances  of  digestion,  but  with  the  disappearance  of 
pre\ious  indigestion.  In  regard  to  the  capacity  of  the  patient  to 
absorb  the  larger  amounts,  investigations  showed  that  the  absorption 
of  carbohydrate  was  practically  complete,  less  that  0.5  per  cent,  being 
lost.  The  average  loss  of  protein  was  7.1  per  cent.  The  average  loss 
of  fat  in  the  active  period  of  the  disease,  when  the  patients  were  taking 
from  147  to  200  grams,  was  7.2  per  cent.;  in  the  steep-curve  period 
and  in  convalescence,  when  the  patients  were  taking  from  150  to  258 
grams,  it  was  4.5  per  cent.  The  normal  loss  for  similar  diets  is  8  per 
cent.,  but,  according  to  Rubner,  the  loss  of  fat  may  react  7.1  per  cent, 
in  health.  The  objection  that  the  amount  of  fat  recommended  would 
inevitably  cause  aHmentary  disorders  and  acidosis  has  likewise  been 
pn)ved  to  be  without  foundation.  Coleman  answers  the  objection 
that,  granting  its  absorption,  patients  do  not  require  the  amount  of 
food  which  is  advocated,  by  stating  that  patients  lose  both  nitrogen 
and  weight  if  they  do  not  receive  it.  As  measured  experimentally, 
the  high  calory  diet  furnishes  from  1000  to  2000  more  calories  than 
are  expended  In'  the  patient  in  twenty-four  hours,  but  the  clinical 
evidence  is  convincing,  according  to  Coleman,  that  they  rccjuire  the 
excess.  In  comparing  the  results  obtained  l)y  the  high  calory  diet 
with  those  obtained  under  the  ordinary  diets,  the  mortality  percentage 
was  S.7  per  cent,  in  the  high  calory  cases,  as  compared  with  16  per  cent, 
in  the  other  group.  Convalescence  seemd  to  be  distinctly  shortened 
and  the  symptoms  of  toxemia  disappeared  as  a  result  of  giving  sufficient 
food. 


New  Points  of  View  in  the  Treatment  of  Diphtheria,  Scarlet  Fever, 
and  Suppurative  Processes. — Lokp:y  {Mrd.  Klinilc,  1912,  viii,  1069) 
says  that  the  therapeutic  action  of  antitoxin  in  the  treatment  of 
diphtheria  that  has  prevailed  at  Hamburg  in  epidemic  form  during 
the  last  three  years  has  been  disappointing.  He  atlvances  the  (juestion 
whether  it  might  not  be  feasible  to  secure  an  antitoxin  derived  from  a 
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local  strain  of  (liphthcria  bacilli.  He  suggests  that  a  strain  of  bacilli 
might  be  found  that  has  a  more  marked  action  in  inducing  paralysis, 
and  an  antitoxin  derived  from  this  strain  might  be  more  effectual  for 
the  severer  forms  of  diphtheria.  Lorey  has  had  good  results  with  the 
local  application  of  antitoxin  to  the  eye,  nose,  or  throat  in  diphtheria 
or  scarlet  fever.  The  antitoxin  is  diluted  with  physiological  salt  solu- 
tion and  applied  locally  on  compresses  when  possible,  or  used  in  the 
form  of  a  spray  or  gargle.  The  membranes  break  up  and  are  thrown 
off,  while  there  is  a  profuse  watery  secretion  underneath.  This  action 
is  not  due  to  the  antitoxin  content,  and  similar  effects  are  noted  when 
fresh  horse  serum  is  used.  The  same  local  treatment  has  been  equally 
effectual  in  the  sore  throat  of  scarlet  fever  and  in  various  suppurative 
processes. 


The  Use  of  Hexamethylenamin  in  the  Affections  of  the  Upper 
Respiratory  Tract. — Esenberg  {Jour.  Amcr.  Med.  Assoc,  1912,  Iviii, 
2(YA'2)  has  used  this  drug  in  48  cases,  of  which  22  were  cases  of  acute 
bronchitis,  12  of  acute  rhinitis,  S  of  influenza,  and  1  of  chronic  sinusitis. 
It  was  given  as  follows:  Children  aged  ten  years  received  4  gr. 
(0.3  gram)  dissolved  in  one-half  glass  of  water,  three  times  a  day 
during  the  first  day,  and  twice  a  day  during  the  following  day  or  two. 
Children  aged  fifteen  years  received  6  gr.  (0.4  gram)  dissolved  in  a  full 
glass  of  water,  while  adults  received  10  gr.  (0.7  gram)  given  in  the 
same  way.  Cases  of  rhinitis  were  cured  in  from  three  to  four  days. 
In  acute  bronchitis  every  patient  was  well  in  four  or  five  days,  while 
influenza  patients  recovered  in  from  five  to  seven  days.  No  untoward 
symptoms  were  observed  even  when  given  in  fairly  large  doses.  This 
treatment  seemed  to  prevent  complications  of  acute  rhinitis,  such  as 
bronchitis  and  sinusitis. 


The  Rapid  Cure  of  Amebic  Dysentery  and  Hepatitis  by  Hypodermic 
Injections  of  Soluble  Salts  of  Emetine. — Rogers  {British  Med.  Jour., 
June  22,  1912,  p.  1424)  says  that  the  principal  objection  to  the  ipecac 
treatment  of  amebic  dysentery  is  the  production  of  very  disagreeable  and 
exhausting  nausea  and  vomiting  by  the  large  doses  that  are  essential 
to  obtain  its  curative  effects.  This  drawback  is  only  imperfectly  over- 
come by  giving  the  drug  in  salol  or  keratin  coated  capsules,  and  the 
use  of  opium,  chloral  hydrate,  or  tannic  acid  to  check  vomiting. 
Vedder  has  shown  that  emetine,  the  principal  alkaloid  of  ipecac,  has 
the  power  in  high  dilutions  of  destroying  amebte  in  broth  cultures, 
although  it  is  not  clear  that  this  was  a  pathogenic  form,  which  most 
recent  authorities  believe  has  not  yet  been  cidtivated.  Rogers  has, 
therefore,  tested  the  effects  of  the  soluble  emetine  h^'drochloride  on 
ameba  histolytica  in  dysenteric  stools.  He  found  that,  on  placing  a 
piece  of  mucus  containing  numerous  active  amebre  in  normal  saline 
solutions  of  this  salt,  the  pathogenic  organism  is  immediately  killed 
and  materially  altered  in  its  microscopical  appearances  by  a  1  in 
10,000  solution,  while  after  a  few  minutes  they  are  rendered  inactive, 
and  apparently  killed  by  as  weak  a  solution  as  1  in  100,000.  He 
therefore  decided  to  try  if  this  powerful  alkaline  can  be  safely 
administered  hypodermically  in  the  treatment  of  amebic  disease, 
and  obtained  striking  results  in  a  few  patients. 
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Fatal  Cases  following  the  Early  Getting  up  in  Parturient  and 
Operative  Ca,ses.—AicnEh  {Zcntralblatt  f.  Gijndkoloqic,  1911,  No.  G) 
reviews  FroHiine's  case  of  enibolism  in  a  priniipara,  aged  nineteen 
years,  who  got  up  on  the  second  day  for  one  hour  in  the  puerperal 
period.  Autopsy  showed  complete  closure  of  the  pulmonary  vessels 
from  an  embolus  the  thickness  of  a  finger,  and  thrombosis  of  the  pelvic 
veins.  In  the  thrombi  were  found  streptococci.  Scherer's  case  was 
that  of  a  patient  who  aborted  at  three  months,  and  was  curetted  to 
remove  the  remains  of  the  placenta.  On  the  third  day  the  patient 
sat  up  for  half  an  hour.  On  the  fourth  day  fever  developed,  with 
continued  high  temperature,  until  the  patient's  death  on  the  sixtieth 
day.  From  the  second  week  the  patient  had  daily  chills.  On  the 
seventeenth  day  there  was  pain  in  the  left  lower  extremity;  on  the 
twenty-sixth  day  the  femoral  vein  became  tender;  on  the  thirty- 
second  day  the  patient  had  cough;  on  the  forty-second  day  bloody 
sputum;  and  on  the  forty -fourth  day  left-sided  pneumonia.  The 
patient  died  suddenly  on  the  sixtieth  day.  At  autopsy,  there  was 
thrombosis  of  the  veins  of  the  pelvis,  the  hypogastric  veins,  the  left 
common  iliac,  vena  cava,  and  femoral;  purulent  parametritis,  and 
pelvic  peritonitis.  There  were  metastatic  abscesses  in  the  lungs, 
and  pleurisy.  In  analyzing  these  findings,  Aichel  comes  to  the  con- 
clusion that  they  give  no  positive  evidence  that  the  getting  up  of  the 
patient  was  the  cause  of  the  fatal  issue.  Infection  and  thrombosis 
develop  in  patients  who  remain  in  bed  the  usual  time. 


The   Technique    of    Suprasymphyseal    Cesarean    Section.— Frank 

{Zcntralblatt  /.  Gymikologic,  1911,  No.  6)  has  changed  somewhat  his 
method  in  suprasymphyseal  section,  and  in  his  last  5  cases,  where 
the  cervix  was  completely  dilated  at  the  time  of  operation,  he  has 
closed  the  uterus  and  abdominal  wound,  and  allowed  the  placenta 
to  be  delivered  through  the  cervix  and  vagina.  He  believes  this  to 
be  a  distinct  improvement  in  the  performance  of  the  operation.  His 
reason  for  adopting  this  change  lay  in  the  fact  that  in  cases  where 
he  had  expressed  the  placenta  through  the  wound  there  had  often 
been  severe  hemorrhage. 


The  Development  of  Placenta  Prsevia.— Jolly  (Archiv  f.  Gynd- 
kologie,  1911,  Band  xciii,  Heft  1)  contributes  a  paper  based  upon 
cases  examined  in  Bumm's  clinic  in  Berlin,  where  in  three  different 
patients  the  opportunity  was  afforded  to  study  the  development  of 
placenta  pra.>via.  He  fimls  that  placenta  pra^via  develoi)s  only  when 
the  ovum  has  its  preliminary  attachment  in  the  lower  portion  of  the 
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uterine  cavity.  The  insertion  of  the  ovum  and  its  development  seems 
to  depend  largely  upon  the  place  of  impregnation.  There  was  a  dis- 
tinct interval  between  impregnation  and  the  permanent  attachment 
of  the  ripe  ovum.  The  nearer  to  the  uterus  in  the  tube  impregna- 
tion occurs,  the  greater  is  the  movement  of  the  ovum  in  the  uterus 
before  it  becomes  permanently  attached.  Different  conditions  of 
the  mucous  membrane  of  the  uterus  have  an  influence  upon  the  in- 
sertion of  the  ovum.  Endometritis  undoubtedly  causes  the  death 
of  many  impregnated  ova;  while  in  other  cases  the  ovum  becomes 
attached  to  the  lower  portion  of  the  uterus,  which  may  be  free 
from  pathological  lesions.  Uterine  myomas  are  often  the  indirect 
cause,  through  their  accompanying  endometritis,  of  placenta  pra^via. 
Above  the  internal  os  the  placenta  develops  in  the  decidua  capsularis, 
which  forms  the  external  envelope  at  its  deepest  portion,  covering 
the  OS  uteri,  and  becoming  the  lower  portion  of  the  placenta  prsevia. 
The  nourishment  of  this  portion  of  the  placenta  is  obtained  through 
the  decidua,  whose  vessels  obtain  blood  from  the  sinuses  of  the  uterus. 
Adhesions  between  the  capsular  decidua  and  the  decidua  vera  rarely 
occur  at  the  opening  of  the  Fallopian  tubes,  and  also  at  the  internal 
OS.  Should  such  union  develop,  it  is  easily  separated  by  slight  hemor- 
rhage. The  placenta  does  not  firmly  adhere  at  the  internal  os  because 
of  its  development  in  the  decidua.  In  the  early  months  of  gestation 
placenta  prsevia  may  give  the  symptoms  of  carcinoma  of  the  body 
of  the  uterus.  The  low  attachment  of  the  ovum  and  placenta  prsevia 
frequently  cause  interruption  of  the  pregnancy.  Many  spontaneous 
abortions  arise  from  placenta  prsevia.  The  bleeding  in  these  cases 
is  caused  by  the  separation  of  the  capsular  decidua  from  the  decidua 
vera  through  dilatation  of  the  os,  which  opens  vessels  in  the  capsular 
decidua  which  are  in  communication  with  the  placental  site.  Later, 
partial  separation  of  the  placenta  follows,  or  laceration  of  the  pla- 
cental tissue.  The  indications  for  treatment  are  to  compress  the 
bleeding  vessels  at  the  site  of  the  placenta  and  dilate  the  cervix.  In 
extreme  cases  total  extirpation  of  the  uterus  by  abdominal  section 
may  be  indicated. 


Induction  of  Labor  with  the  Modified  De  Ribes  Bag. — Brodhead 

(Amer.  Jour.  Obstetrics,  May,  1912)  reports  139  cases  of  induced 
labor,  75  being  private  patients  and  64  hospital  cases.  The  method 
of  introducing  the  bag  is  as  follows:  The  usual  preparations  having 
been  made,  a  1  per  cent,  lysol  vaginal  douche  is  given,  and  the 
cervix  dilated  with  the  finger  and  with  a  steel  dilator  sufficiently  to 
permit  the  introduction  of  one  of  the  bags.  The  bag  is  twisted,  the 
base  of  the  bag  pulled  out,  and  the  bag  rolled  up  and  carefully  passed 
by  forceps  into  the  cervix,  either  by  inspection  or  vaginal  touch,  and 
slowly  filled  with  a  sterile  solution  of  lysol  or  salt.  For  this  purpose 
the  writer  has  devised  a  glass  syringe  with  a  rubber  plunger  which  can 
be  readily  sterilized.  The  ordinary  Davidson  syringe  may  be  used. 
When  the  bag  has  been  completely  filled  the  stem  is  clamped  and  tied. 
xAs  a  rule  no  traction  is  made,  unless  dilatation  must  be  rapid,  when 
traction  is  made  at  intervals  of  ten  or  fifteen  minutes.  When  the  first 
bag  is  expelled  through  the  cervix,  if  labor  has  not  begun,  a  larger  one 
is  introduced.  This  is  usually  followed  in  a  few  hours  by  the  begin- 
ning of  active  labor.     Where  the  cervix  is  almost  completely  dilated 
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l»y  tlie  lia^s  witliout  setting  up  active  pains,  the  meniltranes  may  he 
ruptured,  and  if  necessary  delivery  conjph'ted  l)y  forceps  or  version. 
Hags  No.  12  and  3  were  used  in  73  per  cent,  of  cases.  In  41  cases  hihor 
was  induced  for  contracted  pelvis;  in  27  for  toxemia;  in  19  for  a  large 
child;  in  15  for  overdue  pregnancy;  in  13  hecause  the  patient  was  at 
term  and  anxious  to  get  through;  and  in  11  for  a  previous  history 
of  uterine  inertia  with  instrumental  delixery;  in  4  cases  the  menhranes 
had  ruptured  without  labor  de\eloping;  the  other  cases  were  induced 
for  unusual  conditions.  In  6  cases,  or  3  per  cent.,  the  membranes 
were  accidentally  ruptured  during  the  insertion  of  the  bags;  in  3  cases, 
or  10  per  cent.,  labor  failed  to  develop  with  the  use  of  the  bags.  In  85 
per  cent,  of  the  primipame  who  were  private  patients,  the  introduction 
of  not  more  than  two  bags  was  sufficient  to  bring  on  labor.  In  2 
patients  where  the  bags  failed  to  cause  pains,  they  softened  the 
cervix,  and  when  the  membranes  were  ruptured  labor  developed.  In 
42  multiparjp  who  were  private  patients,  more  than  one-half  were 
delivered  by  the  use  of  one  bag  only;  about  one-third  required  the 
use  of  two.  In  4  multiparne,  or  9  per  cent.,  the  bags  failed  to  produce 
labor.  In  approximately  83  per  cent,  of  multiparic  who  were  private 
patients,  labor  was  induced  by  the  use  of  not  more  than  two  bags.  In 
cases  where  the  bags  failed  to  induce  labor  the  patients  were  delivered 
by  version  or  forceps,  and  in  these  cases  the  bags  softened  and  dilated 
the  cervix.  An  anesthetic  was  necessary  for  inserting  the  bags  in  one- 
sixth  of  the  cases.  In  private  primiparous  patients  labor  began  at 
once  in  45  per  cent.,  within  twelve  hours  in  73  per  cent.,  and  within 
thirty  hours  in  79  per  cent.  With  the  private  multiparje,  labor  imme- 
diately began  in  22  per  cent.,  within  twelve  hours  in  63  per  cent., 
within  thirty  hours  in  85  per  cent.  If  both  private  and  hospital  primi- 
parte  are  considered,  labor  began  at  once  in  49  per  cent.,  within  twelve 
hours  in  76  per  cent.,  within  thirty  hours  in  85  per  cent.  With  the 
nndtiparae,  immediate  labor  followed  in  31  per  cent.,  within  twelve 
hours  in  68  per  cent.,  within  thirty  hours  in  89  per  cent.  If  all  cases 
together  are  considered,  immediate  labor  followed  in  37  per  cent., 
within  twelve  hours  in  70  per  cent.,  within  thirty  hours  in  88  per  cent. 
In  all  the  primiparous  patients,  on  an  average  eight  hours  and  twenty- 
two  minutes  elapsed  before  labor  developed;  in  all  multiparous  patients, 
ten  hours  and  twenty-two  minutes.  The  average  for  all  patients 
was  nine  hours  and  forty-one  minutes.  The  length  of  the  induced 
labor  averaged  in  primipame  twenty-two  hours  and  nine  minutes; 
in  multipara'  fifteen  hours  and  fifty-two  minutes;  or  in  all,  eighteen 
hours  and  two  minutes.  In  all  these  cases  49  per  cent,  had  normal 
labor,  21  per  cent,  low  forceps,  11  per  cent,  medium  forceps,  3  per  cent, 
high  forceps,  10  per  cent,  version,  3  per  cent,  breech  extraction,  1  per 
cent,  craniotomy,  1  per  cent.  Cesarean  section,  and  1  per  cent,  died 
without  delivery.  Among  the  139  cases  the  use  of  the  bags  changed  the 
presentation  in  7,  or  5  per  cent.  In  only  one  of  these  cases  was  the 
outcome  of  the  labor  changed  because  of  the  use  of  the  bag.  Presen- 
tation or  prolapse  of  the  cord  occurred  in  6,  or  4.3  per  cent.  In  one 
case  the  bag  slipped  above  the  heatl,  but  labor  developed  and  proceeded 
normally,  and  the  bag  was  readily  removed.  There  was  practically 
no  niorl)idity  among  the  private  pati<"nts,  and  but  trifling  morbidity 
among  the  hospital  patients.  The  patient  who  died  undelivered 
perished  from  eclampsia. 
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X-ray  Treatment  of  Gynecological  Skin  Affections. — R[i\ge 
(Milncli.  vied.  W'och.,  1912,  lix,  1597)  reports  luivin<,'  treated  7  eases 
of  severe  idiopathie  pruritis  vulva;  with  the  .r-rays,  with  complete 
success.  There  were  no  cases  in  which  diabetes,  or  a  leucorrheal 
discharge,  was  present.  In  5  of  the  patients  complete  cessation  of 
itciiing  occurred  after  one  to  three  treatments;  2  others  re(iuireil  a 
few  more  treatments,  but  in  these  also  a  complete  cure  was  eventually 
attained.  Runge  has  had  like  favorable  results  in  the  treatment  of  2 
cases  of  severe  eczema  of  the  vulva  due  to  an  irritating  vaginal  dis- 
charge; the  discharge  was  treated  simultaneously  by  tlie  usual  methods, 
but  Runge  attributes  the  cure  of  the  eczema  to  the  .r-rays,  as  the 
discharge  had  been  treated  for  some  time  previous  to  beginning  the 
use  of  the  rays,  with  no  apparent  benefit  to  the  skin  condition.  In  1 
case  of  advanced  kraurosis,  practical  disappearance  of  the  itching 
was  brought  about  by  .r-ray  treatment,  but  no  other  effect  could  be 
observed.  In  the  treatment  of  these  conditions  Runge  uses  a  tul^e 
somewhat  harder  than  those  usually  employed  for  dermatologic 
purposes.  Since  we  do  not  know  whether  the  seat  of  the  trouble  in 
pruritis  and  allied  affections  is  purely  superficial  or  somewhat  deeper, 
he  considers  it  advisable  to  use  a  tube  which,  in  addition  to  the  rays 
of  superficial  action,  gives  off  some  of  a  moderate  degree  of  penetrating 
power.  An  exposure  amounting  to  just  short  of  an  erythema-dose  is 
given,  either  at  one  sitting,  or  divided  between  two  successive  days, 
and  an  interval  of  two  to  three  weeks  then  allowed  to  elapse  before 
the  next  treatment. 


Constipation  and  Headache  in  Women. — In  an  article  bearing  the 
ab(ne  title,  Reed  (Jour.  ^imcr.  Med.  .issoc,  1912,  lix,  354)  expresses 
the  belief  that  in  many  patients  presenting  the  very  common  symptom- 
complex  of  constipation,  headache,  painful  menstruation,  tentler 
ovaries,  with  more  or  less  displacement  of  the  uterus,  the  real  source 
of  the  trouble  lies  in  a  displaced  stomach  and  colon.  Such  patients 
are  usually  treated  gynecologically  solely  on  the  assumption  that  the, 
constipation  may  be  due  to  the  pressure  of  a  retro-displaced  uterus 
on  the  rectum,  that  the  headaches  are  of  reflex  origin  from  the  genital 
organs,  and  so  forth.  In  many  of  these  women,  however,  gynecological 
treatments  or  operative  procedures  produce  no  relief  from  the  constant 
headaches ;  in  such  cases  a  careful  .r-ray  will  generally  show  a  condition 
of  gastrocoloptosis  to  be  at  the  bottom  of  the  trouble,  and  not  until 
this  is  properly  corrected  do  the  symptoms,  resulting  largely  from 
the  absorption  of  toxins,  disappear.  While  not  for  a  moment  denying 
the  importance  of  correcting  any  marked  displacements  of  the  uterus  . 
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uliiih  may  l)t'  i)ro.sriit,  nor  assuiniiif^  that  evory  case  in  which  some 
[)t()sis  of  the  stomach  and  colon  is  present  is  necessarily  accompanied 
liy  the  ahovc  mentioned  symptoms,  Jieed  empliasizes  that  where  snch 
<lemonstfal)h'  h'sions  are  present,  associated  with  these  symptoms, 
the  pistro-intt'stinal  eoiKhtion  will  j^enerally  l)e  foinul  to  I)c  of  far 
j;reater  etiolojjical  imj)ortance  than  the  jiynecological. 


Relative  Value  of  Various  Substances  Used  as  Douches. — A  system- 
atic test  of  a  number  of  the  commoner  substances  used  as  in<;redients 
of  vaginal  douches  has  been  made  l)y  Polano  {Zcitschr.f.  Gcb.  ii.  Gyn., 
H)12,  Ixx,  394),  in  order  to  determine  their  relative  effect  on  the 
chemical  reaction  and  bacterial  content  of  the  vagina.  For  this  pur- 
pose each  substance  has,  as  a  rule,  been  tried  on  three  dispensary 
patients,  some  of  whom  showed  clinically  symptoms  of  inflammation 
of  the  vagina,  others  of  whom  did  not.  The  method  of  making  the 
examination  was  briefly  as  follows:  A  tri-valve  speculum  was  intro- 
duced and  the  valves  spread  apart.  A  platiniun  loopful  of  secretion 
was  then  taken  from  the  riglit  side  of  the  vagina  near  the  introitus, 
one  from  the  left  side,  and  one  from  each  vaginal  vault.  From  these, 
cover-slip  smears  were  made,  and  examined  microscopically.  Four 
similar  loopfuls  were  inoculated  on  agar  plates  and  cultured.  The 
speculum  was  then  removed,  and  1  liter  of  water  containing  the  sub- 
stance to  be  tested  given  as  a  douche  to  the  still  recumbent  patient. 
This  process  was  repeated  in  each  case  on  three  successive  days.  In 
many  instances  there  was  a  marked  lack  of  correspondence  between 
the  appearance  of  the  smears  and  the  cultures,  the  plates  often  showing 
almost  complete  absence  of  growth  after  treatment,  while  the  smears 
apparently  contained  as  many  organisms  as  before.  Polano  believes 
tlie  explanation  of  this  to  be  that  many  of  the  organisms  become 
temporarily  reduced  in  virulence  by  the  treatment,  and  while  still 
being  present,  do  not  possess  enough  vitality  to  grow  well.  He  has 
not  found  any  permanent  effect  to  be  produced  on  the  chemical 
reaction  of  the  vagina,  nor  any  change  in  the  character  of  the  bacterial 
flora  to  be  brought  about  by  any  of  the  substances  tested,  though  a 
(juantitative  diminution  in  the  bacteria  present  could  in  many  cases 
be  demonstrated.  The  most  effective  substances  in  this  respect  were 
found  to  be  alum,  alcohol,  alsol,  silver  nitrate,  and  bolus  alba.  Less 
satisfactory,  but  still  of  some  value,  were  lysoform  and  iodine,  while 
pyroligneous  acid,  lysol,  and  lactic  acid  gave  the  poorest  results.  It 
is  evident,  Polano  concludes,  that  dessicating  and  astringent  properties 
are  of  much  greater  importance  in  substances  to  be  used  as  douches 
than  bactericidal  power  or  acidity. 


Control  of  Hemorrhage  in  the  Radical  Operation  for  Carcinoma 
Uteri. — One  of  the  most  important  factors  in  producing  the  very  high 
j)rimary  mortality  of  the  so-called  "extended"  or  Wertheim  operation 
for  carcinoma  of  the  cervix  (averaging  in  most  statistics  about  20  per 
cent.)  is  conceded  by  most  authors  to  be  hemorrhage — not  so  much 
arterial  bleeding,  as  venous  oozing  from  the  deep  pelvic  veins,  which 
it  is  at  times  very  difficult  to  control.  Peterson  (Surg.,  Gyn.,  and 
Ohstct.,  1912,  XV,  1.3."))  has  found  this  to  occur  chiefly  in  three  places: 
(1)  From  the  transverse  vesical  veins  which  run  across  the  ureter, 
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(2)  from  the  veins  which  lie  dose  to  the  uterus  and  the  ureter,  and  ('.]) 
from  the  veins  posterior  to  the  uterus  lying  in  elose  connection  with 
the  rectum.  In  his  experience  hemorrhage  from  the  last  source  is, 
as  a  rule,  easily  controlled;  that  from  the  vesical  veins  is  best  managed 
by  separating  the  bladder  from  the  vagina  and  uterus  in  the  median 
line  only,  never  trying  to  separate  it  at  the  sides  until  after  the  vesical 
\'eins  have  been  secured  by  forceps  on  each  side  of  the  ureter.  They 
may  then  be  tied,  cut,  and  the  ureter  dissected  out  of  its  bed  without 
danger.  Uleeding  from  the  remaining  veins  can  usually  be  controlled 
by  ])ushing  the  ureter  away  from  and  down  into  the  pelvis,  clamping 
always  toward  the  uterus.  In  this  way  danger  of  injuring  the  ureter 
is  avoided.  Fromme  (Zcltsch.  f.  Geb.  u.  Gyn.,  1912,  Ixxi,  321),  in 
discussing  the  same  subject,  says  that  he  has  seen  2  cases  in  which 
severe  hemorrhage  came  from  large  venous  sinuses  situated  in  the 
dense  connective  tissue  so  closely  attached  to  the  pelvic  wall  that  no 
ligature  could  be  applied.  Packing  was  ineffectual,  and  the  only  way 
to  stop  the  l)leeding  was  to  catch  the  vessels  with  long,  thin  artery 
forceps.  Since  it  was  impossible  to  replace  these  by  ligatures,  they 
were  left  in  position,  the  handles  protruding  through  a  small  opening 
at  one  end  of  the  abdominal  incision.  The  forceps  were  allowed  to 
remain  in  place  for  forty-eight  hours;  both  patients  had  an  uneventful 
convalescence,  but  one  had  to  be  subsequently  re-operated  upon  for 
a  small  recurrence.  The  same  difficulty  was  again  encountered,  and 
the  same  procedure  carried  out,  with  equal  success. 


Histology  of  Pyosalpinx. — A  very  decided  opinion  as  to  the  impossi- 
bility of  distinguishing  histologically  between  salpingitis  of  gonorrheal 
origin  and  that  due  to  other  forms  of  infection  has  been  recently 
expressed  by  Miller  (Monaisschr.  f.  Geb.  u.  Gyn.,  1912,  xxxvi,  211). 
As  is  well  known,  Schridde  and  other  authors  have  advanced  the 
hypothesis  that  gonococci  produce  very  definite  and  specific  changes 
in  the  tube,  which  are  not  produced  by  other  bacterial  invaders,  these 
changes  consisting  chiefly  in  a  thickening  of  the  mucous  folds,  with 
loss  of  surface  epithelium,  and  the  formation  of  adhesions  between 
adjacent  folds,  but  more  especially  in  an  infiltration  of  the  folds  by 
masses  of  plasma  cells,  lymphocytes,  and  lymphoblasts.  The  most 
important  elements  of  all  he  considers  to  be  the  plasma  cells,  from  the 
presence  of  which  in  any  considerable  numbers,  in  the  tissue  or  in  the 
free  exudate,  "a  positive  diagnosis  of  gonorrhea  is  justifiable."  Miller, 
however,  maintains  that  theoretically  it  is  very  difficult  to  understand 
why  plasma  cells  should  possess  a  specificity  in  the  tube  which  they 
do  not  show  in  any  other  part  of  the  body.  They  are  found,  as  has 
been  repeatedly  shown  by  various  authors,  in  many  forms  of  inflam- 
mator}'  granulation  tissue,  in  infectious  granulomas,  in  the  primary 
lesions  of  syphilis,  and  in  the  brain  in  various  conditions,  such  as  lues 
cerebri,  dementia  paralytica,  acute  alcohol  and  phosphorus  poisoning, 
idiocy,  sleeping  sickness,  etc.  Miller  does  not  rest  his  objection  to 
Schridde's  teaching  on  theoretical  grounds  alone,  however.  He  has 
found  in  several  cases  of  tuberculous  pyosalpinx  large  numbers  of 
plasma  cells  present,  reaching  to  as  high  as  25  per  cent,  of  the  elements 
composing  the  free  exudate  in  the  lumen.  In  numerous  cases  of 
streptococcic  tubal   infection  post   abortrm,   in   which   there  were  no 
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<:n)mi(l>  for  suspoctin;;  tin-  presence  at  aiiv  time  ut"  a  ^'oiionlieal  iiit'ec- 
tioii,  and  in  seviTal  ot"  unilateral  jnosalijinx  following  appendiceal 
al>s(Tss.  in  wJiicli  gonorrhea  could  he  positively  exchnled,  he  found 
plasma  cells  in  larp'  numbers,  and  all  the  other  histoloj^ical  features 
considered  hy  Schridtle  to  he  characteristic  for  gonorrhea.  He  con- 
cludes, therefore,  that  these  criteria  are  all  worthless,  and  that  we  do 
not  possess  at  the  present  time  any  means  of  distinguishinjj  with 
certainty  between  tubal  infections  due  to  the  {jonococcus  and  those 
due  to  the  streptococcus  or  staphylococcus,  except  in  the  comparatively 
small  i^roup  of  cases  in  which  it  is  possible  by  staining  or  cultural 
methods  to  demonstrate  ilirectly  the  invading  organism. 
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Infectious  Abortion  and  its  Relation  to  Man. — Theobald  Smith 
and  Marshall  Fabyax  (Cnitralhl.f.  Bald.,  Grig.,  1912,  Ixi,  549  to  555), 
Marshall  Fabyax  (Jour.  Med.  Research,  July,  1912,  xxvi,  441  to  4S7) 
Edwin  S.  Good  (Kentucky  Agr.  Exp.  Sfa.  Bull.,  p.  165),  Frank  M. 
Surface  (^Innual  Report  of  the  Keuiueky  Agr.  E.rp.  Sta.,  1912,  pp. 
303  to  3G6)  and  others  have  recently  studied  a  disease  of  cows  and 
mares  known  as  infectious  abortion,  which  appears  to  threaten  man. 
The  disease  is  little  known  to  students  of  human  medicine,  and  a  brief 
review  of  its  es.sential  features  is  therefore  given.  It  has  been  suspected 
for  nearly  a  century  among  farmers  and  breeders  of  horses  and  cattle 
that  abortion  was  contagious  in  many  instances  and  might  spread 
from  animal  to  animal  in  a  heard.  Not  until  1895,  however,  was  this 
suspicion  made  definite.  In  that  year  the  Danish  veterinarian,  Professor 
Bang,  and  his  a.ssistant,  Stribolt,  isolated  a  small  bacillus  from  al)ortive 
cows  which  has  l)een  proved  beyond  all  doubt  to  be  the  cause  of 
infectious  abortion  among  cattle.  Owing  to  certain  peculiarities  in 
the  method  of  growth  of  this  bacillus,  many  of  the  best  pathologists 
have  failed,  however,  to  find  it  for  a  long  time.  Recently,  however, 
a  number  of  investigators  in  this  country  and  abroad  have  isolated 
the  organism  and  sul)jected  it  to  careful  study  both  culturally  and 
experimentally.  There  can  be  but  little  doubt  that  this  organism  causes 
a  very  large  economic  loss  yearly  in  this  country  and  al)roa(l.  Statistics 
are  not  available  ff)r  the  most  part,  l)ut  Wall  showed  that  among 
herds  in  Denmark,  where  infectious  abortion  was  known  to  be  present, 
more  than  93  per  cent,  of  the  abortions  were  due  to  this  specific  organ- 
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ism.  Ainoiiff  Iicrds  where  slips  occur  only  rarely,  that  is  to  say,  in 
herds  apparently  not  infected,  he  found  that  27  per  cent,  of  the  abor- 
tions were  in  all  probability  due  to  this  infectious  disease.  Similarly, 
Zvvick,  in  Germany,  has  also  called  attention  to  the  fact  that  this 
disease  is  far  more  widely  spread  there  than  is  {i;enerally  recognized. 

Classification  of  Abortion  in  Live  Stock. — Williams,  writing 
on  veterinary  obstetrics,  recognizes  three  distinct  classes  of  abortion  in 
domestic  animals:  (1)  Sporadic  or  accidental  abortion;  (2)  enzootic 
abortion  due  to  some  infectious  disease  of  the  mother,  such  as  tuber- 
culosis, which  brings  about  the  death  and  expulsion  of  the  fetus  as  a 
comj)lication  of  the  maternal  disease;  and  (3)  infectious  abortion,  an 
infection  of  the  fetus  and  its  membranes,  which  causes  the  death  and 
ex])ulsion  of  the  fetus  or  its  expiration  in  the  living  and  febrile  state 
at  any  period  of  gestation  from  the  date  of  conception  to  the  normal 
conclusion  of  pregnancy  without  directly  introducing  material  evidence 
of  disease  in  the  mother. 

Manner  of  Infection. — It  was  originally  believed  that  infection 
was  transmitted  through  the  bull,  but  recent  investigations  seem  to 
show  very  definitely  that  the  main  channels  of  infection  are  through 
the  vagina  and  also  through  the  alimentary  canal  by  ingestion.  These 
in\estigators  belie^•e  that  infection  may  reach  the  uterus  even  before 
pregnancy,  setting  up  in  the  uterus  an  inflammatory  process  between 
the  fetal  and  maternal  membranes,  resulting  in  a  purulent  exudate 
which  causes  a  partial  separation  of  these  membranes  and  the  pre- 
mature delivery  of  the  fetus.  Investigations  also  indicate  that  the 
organism  is  able  at  times  to  actually  enter  the  circulation  of  the  fetus 
through  the  medium  of  the  placenta  to  the  blood  stream. 

Symptoms. — McFadyean  and  Stockman,  of  the  English  Abortion 
Committee,  found  that  animals  experimentally  infected  with  the 
disease  occasionally  exhibit  a  slight  rise  in  temperature  after  infectious 
material  was  given.  This  is  not  alwaj's  the  case,  however,  and  they 
decided  that  "under  natural  conditions  infection  is  insidious  and 
usually  no  noticeable  symptoms  arise  until  the  animal  is  about  to 
abort." 

The  Morphology  and  Cultural  Characters  of  B.  Abortus. — 
The  organism  is  from  0.5  to  0.6  microns  in  diameter  and  from  0.6  to  3 
microns  long.  There  may  be  some  variation  in  the  length.  The 
diameter  is  fairly  constant.  The  organisms  ordinarily  lie  separately 
or  in  pairs,  very  rarely  in  chains.  There  is  no  motility  although 
Brownian  movement  may  be  very  pronounced.  The  bacillus  stains 
reatlily  with  all  ordinary  dyes,  staining  uniformly,  as  a  rule,  although 
occasionally  certain  irregularities  in  staining  may  be  noticed.  The 
organism  is  Gram  negative;  no  capsules,  flagella  or  spores  have  been 
demonstrated.  In  old  cultures,  degenerated  and  involution  forms 
may  be  seen  and  rarely  branched  forms.  On  agar  colonies  appear  as 
rather  small  transparent  growths  resembling  dewdrops.  Later  they 
assume  a  yellowish-brown  color.  Growth  on  gelatin  is  very  slow, 
probably  because  of  the  low  temperature  (20°)  at  which  gelatin  is 
incubated.  After  a  week  or  ten  days,  however,  small  colorless  colonies 
usually  appear.  No  liquefaction  of  gelatin  takes  place.  On  the  agar- 
gelatin  serum  medium  of  Bang  a  growth  occurs  either  at  the  surface 
or  in  a  zone  sharply  circumscribed  and  immediately  below  the  surface. 
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In  (tnliiiary  hrolli  ;t  sli^'hl  clouding'  usually  appears  after  l'(trl\ -ei^'lit 
lu)urs,  which  j^nichially  hecoiucs  rather  dense,  and  then  after  a  \  ariahh; 
period  tends  to  elear  up.  As  a  rule,  no  pelliele  forms  on  the  surface 
«'ven  after  h)nf;  incuhation.  The  organism  grows  fairly  readily  in  milk 
without,  however,  i)roduiing  any  acid.  In  fact  a  sliglit  hut  definite 
amount  of  alkali  is  i)r()<hiced  in  this  medium.  The  optiimnn  tem- 
perature for  growth  is  1^7°  C  The  organism  grows  very  slowly  at  20° 
C.  According  to  Preisz,  the  organism  witiistands  exposure  to  50°  C. 
for  thirty  minutes,  but  is  killed  at  55°  C.  usually  within  ten  minutes. 
The  Diagnosis. — McFadyean  and  Stockma.\  have  attempted  to 
diagnosticate  infectious  abortion  by  means  of  a  substance  which  they 
call  "abortin."  This  substance  is  prepared  in  precisely  the  same 
manner  as  is  mallein.  The  results  although  interesting  are  not  wholly 
satisfactory.  A  much  more  satisfactory  procedure  appears  to  be  the 
wi-ll  known  deviation  of  complement  method  which  is  carried  out  in 
the  usual  manner.  Fabyan  has  studied  the  pathogenesis  of  B.  abortus 
in  guinea-pigs  and  finds  that  although  the  disease  in  cows  is  apparently 
a  rather  strictly  limited  one,  in  guinea-pigs  the  organism  produces  a 
marked  general  infection.  Generally  speaking  the  most  characteristic 
feature  of  the  guinea-pig  disease  is  a  greatly  enlarged  spleen  showing 
large  edematous  areas  of  degeneration  and  a  swollen  liver  with  numerous 
necrotic  areas.  Similarly  Schoreder  has  studied  the  same  disease  and 
has  noted  the  same  general  phenomena  at  autopsy,  and  has  called 
attention  to  the  fact  that  the  lesions  may  resemble,  in  a  general  way, 
those  of  tuberculosis.  He  has  made  an  interesting  observation  that 
in  the  males  very  frequently  there  is  a  more  or  less  complete  breaking 
down  of  the  testicles.  In  rare  instances  there  may  be  paralysis  and  a 
peculiar  type  of  joint  disease.  It  is  a  very  significant  fact  that  in  a 
few  instances  women  who  give  a  history  of  abortion  show,  by  the 
ileviation  of  complement  method,  the  presence  of  B.  abortus.  Realizing 
that  this  organism  may  occur,  and  apparently  does  occur  in  milk,  the 
significance  of  these  discoveries  cannot  be  overlooked.  Fortunately 
heating  milk  to  the  temperature  of  60°  C.  for  a  few  minutes  will 
certainly  remove  this  danger.  From  the  hygienic  point  of  view  this 
disease  which  hitherto  has  not  received  the  attenticm  which  it  deserves, 
is  an  entity  M'hich  must  be  taken  into  consider.ition  not  only  with 
respect  to  the  dairy  industry,  but  also  must  be  regarded  as  a  probable 
invader  of  man. 


Alimentary  Anaphylaxis. — ^O.  H.  Richet  (Compt.  Rend.  Soc.  Biol., 
11)11,  i,  44)  has  thrown  additional  light  upon  the  interesting  occurrence 
of  acute  symptoms  caused  by  various  substances  such  as  shellfish, 
strawberries,  and  sometimes  l)y  standard  articles  of  diet  such  as  eggs, 
veal,  oatmeal,  etc.  In  the  light  of  our  present  knowledge  it  appears 
that  these  disturbances  are  instances  of  local  hyper-susceptibility,  and 
that  the  acute  poisoning  is  brought  al)out  by  the  sharp  muscular  and 
vascular  reactions  which  take  place  in  the  sensitized  intestinal  muco.sa 
upon  ingestion  of  the  particular  substance  in  question.  Richet  gave 
0..37  gram  per  kilo  of  krepitin  to  a  dog  by  the  mouth,  and  four  weeks 
later  0.14  gram  per  kilo  also  by  the  mouth.  This  produced  mild 
indications  of  anaphylaxis.  Two  days  later  the  dog  was  refractory  to 
an  intravenous  injection  while  a  control  dog  similarly  treated,  but 
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which  (h(l  not  have  the  second  feeding  l)y  tlie  mouth,  promptly  thed 
in  jinai)hyhicti('  shock.  Kichet  also  found  that  when  krepitin  is  given 
hy  the  mouth  the  sensitized  animals  showed  a  marked  leukocytosis 
at  the  second  feeding.  If  the  animal  survived  the  anaphylactic  shock 
the  late  symptoms  of  poisoning  due  to  the  krepitins  did  not  appear, 
therefore  they  were  rendered  inuuune. 


PATHOLOGY  AND  BACTERIOLOGY 


UNDER  THE   CHARGE    OF 

JOHN   McCRAE,   M.D.,   M.R.C.P., 

LECTUKEK  ON   I'ATUOLOGY   AND  CLINICAL  MEDICINE,  MC  GILL  UNIVERSITY,  MONTHEAL;  SOME  TIME 

PROFESSOR    OF    PATHOLOGY    IN    THE    UNIVERSITY    OF    VERMONT,    BURLINGTON,    VERMONT; 

SENIOR    ASSISTANT    PHYSICIAN,    ROYAL    VICTORIA    HOSPITAL,    MONTREAL. 


The  Influence  of  Local  Anemia  upon  the  Action  of  Poisons  and  upon 
Infective  Processes. — R.  Bestelmeyer  {Br.  Bcitr.,  1912,  Band  Ixxviii, 
Heft  2,  S.  :yS.i)  notes,  as  a  result  of  his  experiments,  some  interesting 
facts.  Although  there  is  no  actual  killing  of  virulent  baccili  by  reason 
of  a  locally  produced  anemia,  yet  the  resorption  of  injected  soluble 
poisons  is  so  retarded  that  ordinarily  fatal  doses  may  be  injected  without 
producing  a  fatal  effect.  This  was  proved  by  the  use  of  various  snake 
poisons.  With  the  slowing  of  the  capillary  current  there  is  a  corres- 
ponding lowering  of  the  rate  of  absorption;  with  a  quickened  capillary 
current  more  poison  is  absorbed.  In  infective  states,  local  anemia 
delays  the  entrance  to  the  blood  stream  of  bacteria  and  their  toxins. 
The  general  and  local  manifestations  appear  later,  but  there  is  a  greater 
tendency  to  localized  necrosis,  although  secondary  abscesses  by  way 
of  the  lymphatics  are  less  prone  to  occur.  Passive  In-peremia,  Bestel- 
meyer points  out,  is  anemia,  as  far  as  the  arterial  blood  is  concerned. 

Vaccination  with  Sensitized  Agents. — Besredka  {Bull.  d.  VInd. 
Pasteur,  June  30,  tome  x,  No.  12)  deals  anew  with  the  question  of  vaccin- 
ation by  means  of  agents,  living  or  dead,  that  have  been  attenuated  in 
various  ways.  In  the  case  of  tubercle  bacilli,  if  attenuated,  sensitized 
bacilli  are  used,  they  are  not  only  themselves  absorbed  more  quickly 
than  ordinary  bacilli,  but  they  in  some  way  hasten  the  absorption  of 
bacilli  injected  subsequently  to  their  own  entry  into  the  body.  The 
sensitized  bacilli  (if  one  may  so  translate  seusibilises)  are  better  borne 
by  the  animal  than  are  the  non-sensitized,  to  the  extent  that  with  the 
former,  repeated  injections  do  not  kill;  as  to  the  power  as  a  vaccine, 
guinea-pigs  treated  with  sensitized  bacteria  contracted  disease  from 
subsequent  inoculation  with  ordinary  virus,  but  after  long  delay  and 
of  light  grade  of  severity.  Meyer  used  the  sensitized  vaccine  on  47 
persons;  localized  tuberculosis,  such  as  abscess  or  fistula,  healed 
rapidly,  while  bone  and  joint  lesions  were  quickly  bettered;  40  out  of 
47  cases  showed  definite  amelioration.  Vallee  and  Guinardre  report 
equally  good  results  in  30  women;  all  these  observers  unite  in  declaring 
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the  innooiunisness  of  tlic  scnsitizrd  hactcria.  With  rofcrciUT  to  sensi- 
tized j)ii('iiiii()(()((i  as  a  \acciiu',  Leon  and  Aoki  liavc  liad  p)n<l  rcsidts 
in  fxpcrinwiital  animals;  the  innoeuity  is  (iiiiekly  ol)tained  and  is  more 
duraMe  than  in  the  ease  of  ordinary  pneumoeoeei.  A  nej^ative  pliase 
is  not  ol)tained  after  injeetion,  and  the  immunity  to  suhsecpient 
inoeuhition  was  sometimes  very  strikin<^.  X'aeeination  afi;ainst  typhoid 
fe\er  is  of  interest  in  view  of  the  fact  that  Hesredka  (with  Mi'tehnikolf ) 
has  used  tlie  living  sensitized  typhoid  bacilli  for  the  purpose.  Encour- 
aged l)y  the  residts  obtained  in  chimpanzees,  they  have  carried  on 
the  experiments  in  man.  Alcock  has  proved  in  the  case  of  44  persons 
that  the  procedure  is  a  harmless  one;  the  sensitized  vaccine  leads  to 
little  or  no  gen(>ral  or  local  reaction,  and  Ik'sredka  states  that  700 
human  subjects  of  recent  experiments  bear  witness  to  its  harnilessness. 
He  cites  the  work  of  (iarbat  and  Meyer,  as  to  the  effect  on  the  serum 
of  the  inoculated  animals.  The  imnumity  of  these  animals  surpassed 
that  of  the  animals  immunized  in  the  old  way,  nevertheless,  neither 
agglutinati(m  nor  fixation  of  the  alexin  could  be  cited  as  indications 
of  this  iminunitv. 


Some  Facts  about  the  Epidemiology  of  Tuberculosis. — A.  Calmette 
(Ann.  tie  riiist.  I'a.stcur,  'luly,  1912,  vol.  xxvi)  has  brought  forward  con- 
siderable evidence  upon  the  existence  of  tuberculosis  in  the  French 
colonies.  In  the  tropics,  tuberculosis  goes  hand  in  hand  with  civiliza- 
tion. Black  races,  where  they  are  uncontaminated  from  without, 
remain  very  free  from  the  disease.  None,  however,  of  the  races  studied 
were  immune,  and  the  last  comers  to  civilization  were  less  immune  than 
those  wdio  had  mixed  somewhat  with  the  outside  world.  "It  is  no 
longer  possible,"  says  Calmette,  "to  support  the  hypothesis  formu- 
lated by  von  Behring  in  1903  that  pulmonary  tuberculosis  in  the  adult 
is  only  a  late  manifestation  of  an  infection  of  bovine  origin,  contracted 
in  the  earliest  months  of  life  as  a  result  of  the  ingestion  of  milk  from 
a  bacilli-carrying  cow."  Among  the  indigenous  population  of  West 
Africa  and  Indo-China,  infants  are  found  free  of  infection  up  to  the 
time  of  weaning,  after  which  they  are  sul)jeet  to  familial  and  other 
infections,  especially  by  the  custom  prevailing  in  Indo-China,  by  which 
some  older  person  chews  the  rice  before  putting  it  into  the  child's 
mouth.  Later,  the  pipe,  the  betel,  or  the  kola  nut  is  freely  transferred 
from  mouth  to  mouth.  In  West  Africa,  Indo-China,  the  Antilles,  and 
in  Oceania,  "interhuman"  contamination  alone  is  at  work,  since 
children  drink  no  cow's  milk,  and  indigenous  cattle  are  as  yet  uninfected. 
In  older  colonies,  the  conditions  approximate  to  the  state  of  affairs 
seen  in  P^urope,  and  tuberculous  milk  nmst  be  admitted  to  be  in  some 
degree  responsible. 


The  Process  of  Vital  Staining. — W.  Schulemann  (Zeitsch.  f.  expcr. 
Pfifh.  u.  Thrr.,  1912,  Band  xi,  Heft.  2)  makes  certain  observations  up(m 
the  relationship  between  the  chemical  constitution  of  cells  and  their 
stainability  during  life.  He  considers  that  the  granules  in  the  cells 
that  exhibit  the  stain  are  formed  as  a  result  of  the  entry  of  the  coloring 
material  to  the  cell,  and  that  there  occurs  a  chemical  combination 
between  the  coloring  matter  and  a  (hypothetical)  reaction-body  which 
is  formed  for  the  ])urpose.  This  view  is  supported  by  the  fact  that 
in  intensifying   experiments   where   the  color  is  re-administered,  the 
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niimhor  of  gni miles  iiicrciises  hut  not  the  intensity  of  color  of  the 
in(li\i(lii;il  fi;ramil(>.  The  form  of  these  granules  is  not  constant,  and 
seems  to  depend  up(m  the  speed  of  diffusion  of  the  colorinj^  aj^ent, 
being  smaller  and  more  uniform  with  slowly  diffusing  agents,  larger, 
more  irregular,  and  even  at  times  cubical  with  those  agents  that 
diffuse  rapidly.  Attempts  at  combined  staining  of  the  granules  are 
unsuccessful,  and  the  granules  are  entirely  absent  in  certain  types  of 
cell,  both  of  which  facts  are  cited  in  favor  of  the  existence  of  reaction- 
bodies;  even  stronger  evidence  is  the  observation  that  in  a  cell  where 
poisons  are  i)resent  which  damage  the  reaction-bodies,  these  become 
fr(>e  and  diffuse  out  of  the  cell.  Goldmann  considers  the  reaction-body 
to  j)e  a  lightly-bound  fat-albumin  molecule  or  group  of  molecules. 

A  Comparative  Study  of  Antibodies. — It  is  daily  becoming  better 
understood  that  all  antibodies  that  are  produced  by  the  cell  are  not 
available  for  the  cure  or  prevention  of  infection  or  disease;  that  the 
existence  of  one  antibody  in  excess  does  not  speak  for  the  necessary 
existence  of  another.  Kolmer  {Jour,  of  Med.  Research,  July,  1912, 
vol.  xxvi.  No.  3)  found,  in  typhoid  and  cholera  immune  serums,  that 
there  is  no  relation  between  the  degree  of  complement  fixation  and 
the  opsonins,  agglutinins,  and  baeteriolysins,  while  there  did  appear 
to  be  a  relation  between  the  amount  of  opsonins  and  of  baeteriolysins. 
The  same  antigen  may  stimulate  the  production  of  different  antibodies, 
lysins,  agglutinins,  opsonins,  antitoxins,  and  other  complement-fixing 
bodies,  and  one  antigen  tends  to  produce  excess  of  one  or  more  anti- 
bodies, while  another  antigen  produces  others.  Each  antibody  has  a 
direct  relationship  to  its  antigen,  but  not  necessarily  to  the  other 
antibodies.  Nevertheless,  the  existence  of  an  excess  of  one  or  more 
of  the  antibodies  is  often  good  presumptive  evidence  of  the  existence 
of  excess  of  yet  others.  The  presence  of  complement  fixation  is  not, 
however,  such  good  evidence  as  it  at  first  appeared,  of  the  existence 
of  protective  antibodies.  Kolmer  found  that  the  complement-fixing 
body  (an  antibody  in  one  sense  of  the  word)  bore  no  relation  to  the 
other  antibodies.  In  curative  and  prophylactic  serums,  it  is  true  that 
the  antitoxins,  the  baeteriolysins,  and  the  opsonins  bear  some  relation 
quantitively  one  to  another;  but  the  agglutinins  (and  precipitins)  are 
not  directly  opposed  to  the  antigen,  and  are  not  definitely  protective 
to  the  organism,  although  the  serum  wdiich  shows  an  excess  of  these 
probably  contains  excess  of  the  other  bodies  which  are  protective. 
( "omplement  fixation  power,  Kolmer  concludes,  is-  not  a  measure  of 
bactericidal  power;  there  is  probably  a  special  antibody  produced 
which  is  capable  of  binding  hemolytic  complement  without,  at  the 
same  time,  being  protective  to  its  own  organism  or  destructive  to 
the  antigen  which  gave  rise  to  its  production. 

Notice  to  Contributors. — All  communications  intended  for  insertion  in 
the  Original  Department  of  this  Journal  are  received  only  with  the  distinct 
understanding  that  they  are  contributed  exclusively  to  this  Journal. 

Contributions  from  abroad  written  in  a  foreign  language,  if  on  examination 
they  are  found  desirable  for  this  Journal,  will  be  translated  at  its  expense. 

A  limited  number  of  reprints  in  pamphlet  form,  if  desired,  will  be  furnished 
to  authors,  provided  the  request  for  them  be  written  on  the  manuscript. 

All  communications  should  be  addressed  to — 

Dr.  George  Morris  Piersol,  1927  Chestnut  St.,  Phila.,  Pa.,  U.  S.  A. 
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TERTIARY    SYPHILIS    OF  THE   LIVER.i 
By  Thomas  McCrae,  ]^r.D.,  F.R.C.P.  (Loxd.) 

PROFESSOR    OF    MEDICINE    IX    THE    JEFFERSON    MEDICAL    COLLEGE,    PHILADELPHIA. 

(From  the  Medical  Clinic  of  the  Johns  Hopkins  Hospital.) 

There  is  a  peculiar  importance  attached  to  the  recognition  of 
late  syphilis  in  that  diagnosis  may  mean  and  determine  the  issue 
between  life  and  death.  This  is  most  strikingly  shown  in  the 
tertiary  lesions  of  the  nervous  system,  but  it  also  applies  to  syphilis 
of  the  liver.  The  symptoms  caused  by  it  are  often  serious  and  with- 
out diagnosis  the  issue  may  be  fatal,  whereas  with  its  recognition 
and  proper  treatment  we  have  in  the  majority  of  cases  a  demon- 
stration of  one  of  the  most  brilliant  results  of  therapy.  It  is  the 
recognition  w^hich  is  so  important  and  therefore  the  clinical  features 
are  especially  considered  in  this  paper. 

The  study  is  based  on  5G  cases  which  were  admitted  to  the 
medical  service  of  the  Johns  Hopkins  Hospital.  The  cases  of  early 
congenital  syphilis  are  not  included;  they  form  a  group  well  recog- 
nized and  are  not  considered  here.  The  cases  regarded  as  late 
congenital  syphilis  are  included. 

The  incidence  of  tertiary  hepatic  syphilis  is  difficult  to  state  with 
any  accuracy.  These  56  cases  occurred  among  27,500  general 
medical  cases,  and  it  does  not  seem  unlikely  that  an  unknown 
number  were  overlooked.  Among  3300  autopsies  at  the  Johns 
Hopkins  Hospital  there  were  46  of  well  marked  syphilis  of  the  liver, 

'  Read  before  the  Association  of  American  Physicians,  May  H,  1912. 
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but  in  many  of  these  there  were  no  clinical  manifestations.  Kolles- 
ton-  quotes  64  cases  among  11,629  autopsies  at  St.  George's  Hospital, 
London,  and  Flexner^  88  cases  among  5088  autopsies  at  the  Phila- 
delphia Hospital.  It  is  pro})able  that  the  condition  is  more  common 
than  is  generally  recognized. 

Etiology.  The  essential  etiological  factor  does  not  require 
discussion.    The  contributing  factors  were  as  follows: 

Age.    The  distribution  by  decades  was: 

1  to  10 ] 

1 1  to  20 2 

21  to  30 11 

31  to  40 19 

41  to  50 16 

51  to  60 4 

61  to  70 3 

The  3  cases  below  the  age  of  twenty  Acars  were  regarded  as 
instances  of  late  congenital  lues.  The  age  of  onset  in  these  was 
three  years,  thirteen  years,  and  sixteen  years.  The  oldest  patient 
in  the  series  was  aged  seventy  years. 

Color.  Of  the  series,  34  were  white  and  22  colored.  This  shows 
an  unusuall}^  high  percentage  among  the  colored  patients,  the  ratio 
being  1.8  to  1,  whereas  in  the  medical  service  of  the  hospital  the 
figures  are  about  5  to  1. 

Sex.  This  shows  a  preponderance  of  males,  there  being  41  males 
and  15  females.  The  number  of  colored  females  is  striking,  10  out 
of  the  15  females  being  colored.  There  were  only  12  colored  males. 
The  explanation  of  the  incidence  in  males  may  lie  in  the  greater 
prevalence  of  syphilis,  although  this  may  not  apply  in  the  colored 
race,  but  it  is  of  interest  to  inquire  the  effect  of  over-indulgence  in 
alcohol. 

Alcohol.  The  three  patients  below  the  age  of  twenty  can  be 
excluded.  Of  the  cases  in  which  there  was  a  definite  note  as  to 
alcohol,  in  only  4  was  there  no  history  of  drinking.  Of  37  with  a 
definite  history,  in  onl}^  3  was  the  record  of  slight  use;  19  described 
themselves  as  moderate  users,  and  14  had  taken  it  to  excess.  This 
is  rather  striking  and  shows  a  very  high  percentage  of  moderate 
or  heavy  users  of  alcohol.  It  may  be  a  factor  in  determining  the 
occurrence  of  hepatic  syphilis,  not,  however,  meaning  by  this  that 
syphilis  is  engrafted  upon  alcoholic  cirrhosis. 

History  of  Syphilis.  In  the  3  congenital  cases,  there  was  a  posi- 
tive history  of  syphilis  in  the  father  of  one;  in  the  other  two  the 
history  was  very  suggestive,  as  both  mothers  had  had  several  mis- 
carriages. In  the  adults  there  was  a  definite  history  of  a  primary 
infection  in  26.  In  9  others  syphilis  was  suggested  by  a  history 
of  iritis,  sore  throat  associated  with  eruption,  miscarriages,  etc. 
The  time  which  had  elapsed  since  the  primary  sore  in  the  cases 

■  Diseases  of  the^Liver,  1905.  '  Xcw  York  Med.  Jour.,  1902,  p.  10. 
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with  11  positive  history  varied  from  tour  to  twenty-five  years.  There 
were  3  cases  with  an  interval  of  four  years  and  'A  with  five  years. 
With  an  interval  of  from  six  to  ten  years  inclusive  there  were  7 
cases,  from  eleven  to  fifteen  years  8  cases,  from  sixteen  to  twenty 
years  3  cases,  and  from  twenty-one  to  twenty-five  years  2  cases. 

Morbid  Anatomy.  There  were  40  cases  among  3300  autopsies. 
The  changes  may  be  classified  as  cirrhosis,  cicatrices,  and  gummata. 
Naturally  there  are  various  combinations  of  these.  Of  these  46 
cases,  in  23  there  were  changes  described  as  cirrhotic;  19  showed 
cicatrices,  and  21  gummata.  In  8  cases  there  was  a  combination  of 
gummata  and  cirrhosis,  in  5  gummata  and  cicatrices,  in  1  cicatrices 
and  cirrhosis,  and  in  1  all  three  were  present.  In  only  4  was  amyloid 
change  found.  In  9  cases  there  were  signs  of  syphilis  found  in 
other  organs  than  the  liver.  In  almost  all  the  cases  which  came  to 
autopsy  the  diagnosis  was  not  made  during  life,  the  prominent 
features  being  due  to  disease  elsewhere.  In  some  a  diagnosis  was 
not  possible,  as  there  were  no  symptoms  from  and  no  signs  of 
hepatic  disease.  Old  scars  in  the  liver  cannot  be  recognized  during 
life  except  in  rare  cases.  The  cause  of  death  was  very  various, 
thus  14  died  of  cardiac  and  renal  disease,  6  of  pneumonia,  3  of 
acute  peritonitis,  3  of  tuberculosis,  2  of  carcinoma,  2  of  aneurysm, 
2  of  cerebral  syphilis,  and  one  each  of  gangrene,  eclampsia,  menin- 
gitis, accident,  leukemia,  etc. 

Complaint.  The  study  of  the  complaint  made  by  the  patient 
is  of  interest  as  showing  the  diversity  of  the  symptoms  for  which 
relief  was  sought.  Many  of  the  patients  had  lesions  other  than  in 
the  liver.  The  most  common  was  swelling  of  the  abdomen,  in  27 
cases.  Next  in  frequency  was  abdominal  pain,  usually  referred  to 
the  upper  abdomen,  in  18  cases.  Jaundice  was  the  complaint  in  7, 
shortness  of  breath  in  5,  loss  of  weight  and  strength  in  3,  vomiting 
in  2,  fever  in  2,  and  chills  and  fever  in  3.  In  certain  cases  complaint 
was  made  of  several  of  these  conditions. 

Previous  History.  The  features  which  stand  out  prominently 
among  the  general  symptoms  are  as  follows:  Loss  of  weight  was 
the  most  frequent  and  had  been  more  or  less  marked  in  33  cases. 
The  loss  varied  from  fifteen  to  fifty  pounds.  Shortness  of  breath 
was  marked  in  10  cases  and  loss  of  strength  in  9.  Seven  of  the 
patients  had  suffered  from  fever,  in  4  associated  with  chills.  Two 
of  the  patients  with  chills  and  fever  had  been  thought  to  have 
malarial  fever,  and  had  taken  large  doses  of  quinine  over  long 
periods.  In  one  case  there  had  been  chills  and  fever  over  a  period 
of  eighteen  months.  In  several  of  the  others  a  diagnosis  of  tuber- 
culosis had  been  made,  apparently  based  largely  on  the  occurrence 
of  fever  without  any  obvious  explaining  cause.  Three  patients 
suffered  from  severe  sweating  not  associated  with  chills  or  fever. 
Swelling  of  the  legs  was  marked  in  8,  but  in  all  was  associated  with 
ascites. 
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Features  suggesting  disturbance  in  the  abdomen  were  common. 
Of  these  the  most  frequcMit  was  swelHng,  which  occurred  in  34  cases, 
and  next  abdominal  pain  in  28  cases.  Indefinite  gastric  rlisturbance 
was  a  feature  in  14  cases  and  vomiting  in  14  cases;  in  7  of  these 
there  liad  l)een  hematemesis  and  in  2  melena.  In  several  of  the 
cases  the  hemorrhage  from  the  stomach  had  been  very  severe. 
Diarrhea  was  marked  in  3  cases.  Jaundice  occurred  in  17  cases, 
in  some  being  so  intense  that  there  was  a  greenish  tint  to  the  skin. 

The  duration  of  the  symptoms  when  the  patient  came  under 
observation  varied  from  one  month  to  eleven  years.  The  duration 
was  three  months  or  less  in  13  cases,  three  to  six  months  in  1 1  cases, 
between  six  months  and  one  year  in  2,  from  one  year  to  a  year  and  a 
half  in  14,  about  two  years  in  7,  three  3-ears  in  4,  and  eleven  years 
in  one.  In  the  others  the  history  was  uncertain.  In  the  longer 
periods  the  severity  of  the  symptoms  was  not  constant;  there  were 
times  of  improvement  and  remission. 

Previous  Ascites.  This  is  of  particular  interest  in  regard  to  the 
general  question  of  cirrhosis  of  the  liver  and  its  prognosis.  Seven 
of  the  patients  had  previous  attacks  of  ascites  which  had  required 
tapping  and  after  which  there  had  been  marked  improvement  so 
that  they  gave  up  treatment.  In  3  patients,  2  of  whom  had  been 
tapped  four  times,  the  intervening  period  was  under  a  year.  In  3 
patients  the  interval  had  been  about  a  year,  the  number  of  tap- 
pings being  one,  two,  and  seven.  The  remaining  patient  had  been 
tapped  eleven  times  eleven  years  before  and  86^  liters  of  fluid 
removed,  and  sixteen  times  ten  years  before  and  134  liters  removed. 
In  the  intervals  the  condition  had  been  fairly  good.  A  striking 
feature  in  some  of  these  cases  was  the  good  general  condition 
despite  ascites  at  intervals  over  a  long  peirod. 

Pain.  This  was  a  marked  feature  in  34  cases.  In  10  it  was 
described  as  abdominal,  in  12  referred  to  the  epigastrium,  and  in 
7  to  the  upper  right  quadrant  of  the  abdomen.  In  2  it  w^as  described 
as  in  the  right  back,  in  2  it  was  said  to  be  in  the  liver  itself,  and  in 
one  referred  to  the  region  of  the  navel.  Several  of  the  patients 
complained  of  the  pain  being  worse  on  lying  down. 

Bowels.  No  special  features  were  shown.  A  few  of  the  patients 
complained  of  diarrhea  and  a  number  described  clay  colored  stools. 

Examiriation.  The  general  findings  are  discussed  first  and  then' 
the  special  changes  in  the  liver. 

General  Condition.  A  striking  feature  was  emaciation,  which 
was  marked  in  29  cases,  and  in  some  was  extreme.  A  number  of 
other  patients  had  lost  some  weight  but  could  not  be  described  as 
emaciated.  The  appearance  of  many  of  the  patients  suggested 
severe  illness.  Jaundice  was  present  in  23  cases.  The  degree 
varied  from  a  slight  to  a  marked  jaundice,  the  color  of  three  being 
greenish  yellow.  A  striking  feature  was  the  rapidity  of  clearing 
of  the  jaundice  under  treatment. 
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Fever.  There  was  some  elevation  of  temperature  in  all  but  7 
cases  of  the  series.  This  is  a  point  of  some  importance  in  reference 
to  (iiajinosis,  as  the  persistence  of  fever  had  led  to  tuberculosis 
beinj;  susi)ected  in  some  cases.  The  temperature  in  about  two- 
thinls  of  the  cases  siiowed  constant  elevation.  In  the  majority  this 
was  not  very  high,  the  record  being  99°  and  100°  and  101°  F. 
In  some  cases  it  was  steadily  between  100°  and  102°  F.  In  the 
other  cases  the  temperature  was  not  constantly  elevated  but  rose 
each  day.  In  the  majority  the  highest  point  was  not  over  102°  F., 
but  in  3  cases  it  rose  to  103°  and  104°  F.  In  some  cases  these 
elevations  were  accompanied  by  chills. 
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Fig.   1. — Showing  the  effect  of  potassium  iodide  on  the  fever. 

The  influence  of  treatment  on  the  fever  was  very  marked  in 
almost  all  the  cases  in  which  fever  was  present.  In  one  patient 
the  temperature  fell  to  normal  in  twenty-four  hours  and  remained 
there,  but  the  most  common  period  required  was  forty-eight  hours. 
This  was  the  case  in  11  cases.  In  5  cases  three  days  were  required, 
and  in  5  other  cases  the  temperature  reached  normal  in  6  days  or 
less.  This  result  followed  the  administration  of  potassium  iodide 
in  the  majority  of  cases;  in  some  mercury  was  given  also,  but  the 
most  striking  results  were  obtained  with  potassium  iodide  alone 
(Fig.  1). 

Blood.  The  average  count  in  30  cases  was:  Hemoglobin,  71  per 
cent.;  red  cells,  4, .380,000  per  c.mm.,  and  leukocytes,  S400  per  c.mm. 
In  12  cases  the  leukocytes  were  over  10,000  per  c.mm.,  the  highest 
count  being  13,000  per  c.mm.  In  only  2  cases  was  the  red  count 
below  3,000,000,  the  lowest  being  2,700,000  per  c.mm.  In  4  cases 
the  count  was  between  3,000,000  and  4,000,000.  The  differential 
count  showed  some  variation  in  certain  cases,  but  there  were  no 
striking  constant  peculiarities. 
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Ascites.  In  23  cases  this  was  present  and  usually  the  fluid  was 
large  in  amount.  Tapping  was  done  in  11  cases.  This  may  seem 
a  small  proportion,  but  one  of  the  striking  features  i;^  the  rapid 
disappearance  of  the  ascitic  fluid  under  proper  treatment  without 
tapping  being  required.  Of  the  11  patients  one  tapping  was 
sufficient  in  4,  4  were  tapped  twice,  1  required  to  be  tapped  three 
times,  and  1  was  tapped  thirteen  times.  The  amount  removed  at 
one  tapping  varied  from  2.5  to  22  liters.  This  last  figure  seems 
very  large;  the  patient  was  admitted  twice  within  six  months  and 
was  tapped  once  on  each  admission,  the  amounts  removed  being 
19  and  22  liters.  She  presented  a  remarkable  appearance  before 
each  tapping  and  after  it  the  improvement  was  striking.  She 
was  a  colored  woman,  who  refused  to  remain  in  the  hospital 
long  enough  to  receive  thorough  treatment.  The  specific  gra^'ity 
of  the  ascitic  fluid  varied  from  lOOS  to  1020  and  the  albumin  con- 
tent from  8  to  40  grams  per  liter.  The  predominant  cells  were 
small  lymphocytes.  In  the  only  case  in  which  the  ascitic  fluid  was 
tested  for  the  Wassermann  reaction  this  was  not  given.  Instances 
of  a  positive  result  have  been  reported. 

Spleen.  This  was  palpable  in  24  cases,  in  the  majority  of  which 
the  enlargement  was  marked,  in  some  the  edge  being  several  inches 
below  the  costal  margin.  In  8  other  cases  the  area  of  dulness  was 
increased.  The  spleen  was  always  hard  and  firm;  in  no  instance 
was  any  irregularity  felt;  in  one  case  a  splenic  gumma  was  found  at 
autopsy. 

Liver.  The  changes  in  this  organ  are  most  important  in  the 
discussion  of  the  subject.  It  is  convenient  to  divide  the  cases  into 
the  congenital  and  acquired. 

1.  Late  Congenital  Syphilis.  Of  the  late  congenital  cases  there 
are  three  instances,  which  show  considerable  similarity  in  the 
findings.  As  RoUeston  insists  we  must  be  very  careful  not  to 
mistake  acquired  cases  for  congenital  ones.  If  acquired  it  must  be 
at  an  early  age  and  usually  from  accidental  infection.  In  these 
three  cases  the  age  of  onset  of  symptoms  was  two,  twelve,  and  six- 
teen years.  In  the  first  case  the  mother  had  two  miscarriages, 
but  the  child  showed  no  sign  of  syphihs  other  than  the  hepatic 
condition.  In  the  second  there  was  chronic  ear  disease  dating  from 
the  age  of  four  and  rhagades  at  the  corners  of  the  mouth.  Three 
other  children  of  the  family  died  soon  after  birth.  In  the  third 
case  there  were  no  other  signs  of  syphilis,  but  the  father  had  a 
syphilitic  infection  for  which  he  had  taken  very  little  treatment. 

In  these  cases  the  liver  showed  much  the  same  condition.  It  was 
much  enlarged  generally  and  showed  remarkable,  large,  rounded, 
smooth  swellings  in  the  epigastrium,  which  caused  distinct  promi- 
nences (Fig.  2).  In  one  of  the  patients  exploration  was  done  and 
the  mass  was  found  to  be  a  prominence  on  the  surface  of  the  li^•er 
which  did  not  dift'er  in  appearance  from  the  rest  of  the  organ.    It 
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was  (listiiit'tl\'  softer  tlian  tlie  liver  tissue  elsewliere  and  there  were 
many  adhesions  l^etween  it  and  the  abdominal  wall.  A  portion 
removed  for  examination  showed  some  increase  in  connective 
tissue,  hut  not  much  more.  A  positive  Wassermann  reaction  was 
given  by  this  patient  and  marked  improvement  for  a  time  followed 
the  giving  of  mercury  and  potassium  iodide.  He  died  about  four 
years  later,  and  apparently  from  the  resulting  cirrhosis.  In  2 
of  these  patients  there  was  in  addition  a  small  nodular  mass  felt 
on  the  right  lobe.  The  spleen  was  much  enlarged  in  2  and  the 
area  of  dulness  increased  in  the  other.  All  3  patients  had  fever. 
Ascites  was  present  in  2  of  them. 


Fig.  2. — Large  rounded  prominences  in  late  congenital  syphilis.     Enlargement  of  spleen 


2.  Acquired  Cases.  In  the  study  of  the  tumor  one  point  is  worthy 
of  special  emphasis,  and  that  is  the  relatively  marked  involvement 
of  the  left  lobe  as  compared  with  the  right  in  many  of  the  cases. 
In  53  cases  (3  others  being  regarded  as  congenital)  the  liver  was 
enlarged  or  showed  a  tumor  mass  in  49,  and  in  23  of  these  the 
involvement  of  the  left  lobe  was  strikingly  marked  in  comparison 
with  the  right.  This  is  an  important  point  in  diagnosis.  In  regard 
to  the  changes  in  the  liver  the  cases  may  be  divided  into  three 
groups. 

(a)  With  general  enlargement  but  no  marked  gross  irregularity 
of  the  surface  (20  cases).  In  some  cases  the  liver  w^as  slightly 
irregular. 

(6)  With  definite  nodules  (20  cases). 
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(c)  Showing  a  marked  prominence  which  might  be  described 
as  a  })oss  sometimes  associated  with  nodules  elsewhere,  but  the 
large  smooth  enlargement  being  the  striking  feature  (9  cases). 
In  3  cases  regarded  as  late  congenital  this  condition  was  present. 

(a)  General  Enlargement.  The  extent  of  this  varied  from  an 
edge  which  was  two  inches  below  the  costal  margin  to  cases  in 
which  the  edge  was  below  the  navel.  The  surface  was  smooth  and 
the  liver  hard  in  the  majority;  in  2  cases  the  surface  was  slightly 
irregular  (Fig.  3).  In  8  cases  there  was  complaint  of  pain  and 
tenderness  on  palpation.  The  spleen  was  enlarged  in  12  cases  and 
in  8  ascites  was  present.  There  was  marked  distention  of  the 
surface  veins  in  7  cases.    Fever  occurred  in  14  cases.    It  is  easy  to 


Fig.  3. — General  enlargement  of  the  liver, 
the  surface  having  a  slightly  irregular  char- 
acter. 


Fig.  4. 


-Nodules  on  the  surface  of  the 
liver. 


see  that  ordinary  cirrhosis  would  be  suggested  in  the  cases  of  this 
group.  Actually,  this  mistake  did  not  occur  in  the  cases  of  this 
group.  The  incorrect  diagnoses  were:  One  was  thought  for  a  time 
to  be  hepatic  abscess  on  account  of  fever,  chills,  and  sweats,  but 
the  condition  was  recognized  later;  2  had  cerebral  lues  which 
dominated  the  picture;  2  had  severe  cardiac  disease,  to  which  the 
enlargement  of  the  liver  was  ascribed. 

(6)  Nodules.  In  the  majority  these  were  particularly  evident 
in  the  epigastrium  or  in  the  adjoining  part  of  the  right  hypochon- 
drium  (13  cases)  (Fig.  4).  In  3  they  were  more  or  less  general 
over  the  surface  of  the  liver  and  in  3  there  was  a  very  large  irregular 
nodular  mass.    Ascites  was  present  in  10  cases.    The  spleen  was 
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enlargfil  in  14  cases.  Prominence  of  tlie  surface  veins  was  marked 
in  S  cases.  Fever  occurred  in  17  cases.  Tlie  relatively  marked 
iuvoKcnient  of  the  left  lohe  was  marked  in  luany  of  the  cases  of 
this  group.  The  error  in  diagnosis  most  to  he  exi)ectcd  would  be 
neoplasm.  This  occurred  in  one  case,  exploration  being  done, 
which  gave  the  diagnosis.  In  one  case  there  was  colloid  carcinoma 
of  the  peritoneum;  one  w'as  diagnosed  as  hypertrophic  cirrhosis 
until  on  a  subsequent  admission  he  returned  with  a  tubercular 
syphilide  eruption;  one  had  tuberculosis  and  the  liver  condition 
was  regarded  as  amyloid  (which  was  the  case);  and  in  one  there 
was  acute  leukemia,  the  diagnosis  of  syphilis  not  being  made  until 
autops}'.  Tuberculous  peritonitis  was  the  diagnosis  in  one  case 
with  ascites,  the  nodules  in  the  epigastrium  being  regarded  as  a 
nodular  thickened  omentum. 


Fia.  .5. — Large  rounded  mass  projecting 
below  the  right  costal  margin. 


Fig.  G. — Large  tumor  with  a  rounded  promi- 
nence.   Marked  enlargement  of  the  spleen. 


(c)  Rounded  Tumor.  The  size  was  enormous  in  some  cases 
(Figs.  5  and  6),  there  being  a  large  rounded  projection  which  in 
some  filled  the  whole  upper  abdomen.  In  several  instances  the 
enlargement  of  the  spleen  was  remarkable;  in  2  cases  the  organs 
practically  touched  and  filled  the  whole  of  the  upper  abdomen. 
Ascites  w^as  present  in  4  and  the  spleen  was  enlarged  in  4  cases. 
In  1  a  friction  rub  was  heard  over  the  mass.  Fever  was  present 
in  7  cases.  Only  one  error  in  diagnosis  was  made,  the  enlargement 
being  regarded  as  due  to  malignant  disea.se.  Survival  for  two 
years  and  the  appearance  of  a  luetic  skin  eruption  (rupia)  gave  the 
correct  diagnosis. 
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Diagnosis.  This  may  give  difficulty  in  three  principal  ways. 
In  the  first  there  is  another  condition,  such  as  cardiac  disease, 
which  seems  sufficient  to  account  for  the  symptoms;  this  is  especially 
likely  to  occur  if  the  liver  is  not  specially  enlarged  or  if  with  enlarge- 
ment the  surface  is  smooth.  In  other  cases  ascites  may  prevent 
the  recognition  of  hepatic  enlargement.  In  the  second  group, 
disease  of  the  liver  is  recognized,  but  its  nature  is  not  realized.  In 
the  third  group  some  other  abdominal  condition,  such  as  tuber- 
culous peritonitis,  is  thought  to  be  present. 

1.  In  8  cases  some  other  condition  was  diagnosed.  In  3 
cases  there  was  cerebral  syphilis,  the  symptoms  of  which  were 
prominent.  In  2  cases  tuberculosis,  and  in  the  same  number  cardiac 
disease  was  present;  in  one  acute  leukemia.  In  all  these  the  diag- 
nosis was  correct  so  far  as  it  went.  In  one  case  the  patient  had 
tuberculosis,  had  been  a  heavy  drinker,  and  alcoholic  cirrhosis 
was  suspected.  In  2  cases  there  was  advanced  cardiac  disease, 
and  in  the  remaining  one  leukemia  was  thought  to  be  the  cause 
of  the  hepatic  enlargement. 

2.  There  were  6  cases  in  this  group.  In  2  carcinoma  and  in  2 
alcoholic  cirrhosis  were  diagnosed,  and  in  one  each,  abscess 
and  gallstones. 

3.  There  were  4  cases,  in  3  of  which  ascites  was  recognized,  but 
its  cause  was  not  determined.  In  1  carcinoma  of  the  peritoneum 
and  in  1  tuberculous  peritonitis  was  suspected.  One  of  the  other 
cases  was  in  some  ways  the  most  remarkable  of  the  series.  The 
patient  was  a  colored  man,  aged  forty-seven  years,  who  complained 
of  swelling  of  the  abdomen  and  legs,  which  began  one  month  before. 
There  had  been  severe  abdominal  pain.  There  were  ascites  and 
edema  of  the  legs,  but  the  liver  and  spleen  could  not  be  felt.  He 
died  in  three  days  after  admission.  At  autopsy  the  liver  was  very 
irregular  and  showed  a  large  mass  of  connective  tissue  which 
involved  the  hepatic  vein  and  inferior  vena  cava.  Many  gummata 
were  scattered  through  the  liver. 

It  may  be  said  that  in  several  cases  of  2  and  3,  the  correct 
diagnosis  was  made  on  subsequent  examinations;  in  all  of  3  it  was 
made  at  autposy. 

General  Syinj)tonis.  As  is  evident  from  the  study  of  the  symptoms 
there  may  be  a  marked  change  in  the  general  condition.  The 
patient  may  have  lost  weight  and  strength,  be  somewhat  anemic, 
have  had  hematemesis  and  suffered  from  abdominal  pain.  Naturally 
the  possibility  of  malignant  disease  comes  particularly  to  mind. 
The  occurrence  of  fever  may  suggest  some  infection.  In  the  cases 
without  any  enlargement  or  evident  change  in  the  liver  (only  4  in 
this  series)  only  the  knowledge  of  the  possibility  of  syphilis  of  the 
liver,  the  search  for  proof  of  infection  (especially  the  Wassermann 
test)  and  the  results  of  specific  treatment  could  give  the  diagnosis. 
In  this  connection  the  necessity  of  keeping  syphilis  in  mind  as  the 
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cau^e  of  iiiorr  or  less  continued  fever  should  be  emphasized.  It 
is  very  evident  that  with  advanced  cardiac  or  renal  disease,  tuber- 
culosis, etc.,  in  the  absence  of  any  special  hepatic  features  the 
diajjnosis  is  not  likely  to  be  made. 

Recognition  of  the  Liirr  Condition.  Here  there  are  several  con- 
ditions which  have  to  be  considered,  especially  the  diagnosis  (a) 
from  ordinary  hepatic  cirrhosis,  which  is  most  likely  to  occur  in 
the  cases  of  uniform  enlargement;  (b)  from  newgrowth,  either  of 
the  liver,  or  in  some  cases,  in  which  there  is  a  single  nodule,  from 
newgrowth  of  the  stomach.  This  is  most  likely  in  cases  with  marked 
nodular  changes  in  the  liver,  (c)  In  the  cases  with  the  large, 
smooth,  dome-like  tumor,  abscess  or  cyst  may  be  considered. 
(d)  Ascites  may  give  difficulty,  and  it  is  very  important  to  palpate 
the  abdomen  immediately  after  tapping.  It  may  only  be  possible 
then  to  feel  an  enlarged  liver  or  a  small  nodule.  Of  less  importance 
are  (e)  amyloid  disease,  (/)  cholelithiasis,  (g)  splenic  anemia,  and 
{h)  Hodgkin's  disease. 

There  are  some  points  which  deserve  emphasis  in  this  connection. 
One  is  a  history  of  previous  tapping  followed  by  improvement  for 
a  time.  There  were  7  such  cases  in  this  series.  Another  is  the 
finding  of  relatively  marked  involvement  of  the  left  lobe  as  com- 
pared with  the  right.  This,  with  any  striking  irregularity  in  the 
organ,  should  always  suggest  the  possibility  of  syphilis.  The 
features  of  the  tumor  are  especially  discussed. 

(a)  Group  with  General  Enlargement.  This  is  diflScult  to  dis- 
tinguish from  ordinary  cirrhosis,  especially  as  many  of  the  patients 
give  an  alcoholic  history.  Careful  examination  should  be  made  for 
any  nodular  enlargement,  and  this  is  particularly  important 
immediately  after  tapping  if  there  is  ascites.  In  several  cases  a 
small  nodular  mass  was  felt  coming  from  below  the  costal  margin 
on  deep  inspiration,  sometimes  high  up  in  the  costal  angle.  The 
liver  itself  often  feels  very  hard  and  the  surface  may  be  uneven 
and  somewhat  rough.  Tenderness  is  sometimes  quite  marked.  It 
is  evident  that  the  distinction  from  an  ordinary  cirrhosis  is  not 
easy.  The  knowledge  of  the  possibility  of  syphilis  is  perhaps  the 
greatest  aid,  as  it  suggests  the  Wassermann  reaction  and  the 
therapeutic  test.  The  value  of  this  last  is  great  and  of  course  there 
need  never  be  any  hesitation  in  doing  it,  as  no  harm  will  result  if 
the  condition  is  not  syphilitic.  The  following  is  an  example  of 
this  group : 

The  patient  was  a  woman,  aged  thirty-five  years,  who  complained 
of  fever.  She  had  had  pelvic  infection  with  a  double  salpingitis, 
for  which  both  tubes  had  been  removed  some  time  before.  She 
gave  a  history  of  one  miscarriage.  There  had  been  fever  for  some 
months  which  varied  from  99°  to  101°  F.  She  had  lost  consider- 
able weight  and  at  one  time  the  diagnosis  of  tuberculosis  had  been 
made  and  then  again  of  pelvic  infection.    At  one  time  on  account 
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of  the  fever  it  had  been  thought  that  she  might  have  typhoid 
fever,  aiul  the  Widal  reaction  had  l)een  done  on  two  occasions, 
both  negative.  On  examination  the  patient  was  emaciated  and 
looked  badly.  There  was  no  jaundice.  The  liver  was  found  to  be 
distinctly  enlarged  and  the  edge  could  l)e  felt  two  inches  below  the 
costal  margin  in  the  right  nipple  line.  Dulness  above  in  the  right 
nipple  line  l)egan  at  the  fourth  rib.  The  liver  was  tender;  no 
nodules  were  felt.  The  spleen  was  markedly  enlarged;  the  edge 
was  felt  below  the  costal  margin  and  was  quite  hard.  There  was 
no  rash  or  evidence  of  any  bone  lesions.  Diagnoses  of  typhoid 
fever,  malarial  fever,  tuberculosis,  and  septic  infection  had  all 
been  considered.  In  view  of  the  continued  fever  and  enlargement 
of  the  liver  it  seemed  important  to  consider  syphilis.  The  Wasser- 
mann  reaction  was  found  to  be  positive.  The  patient  was  put  on 
inunctions  and  given  potassium  iodide,  and  on  the  third  day  the 
temperature  dropped  to  normal  and  remained  there.  Within  two 
weeks  she  had  gained  8  pounds  and  the  liver  was  definitely  smaller 
in  size  and  the  edge  could  just  be  felt  below  the  costal  margin  on 
deep  inspiration.  The  spleen  was  reduced  in  size  and  the  edge 
could  just  be  felt  on  full  inspiration.  The  patient  was  seen  nine 
months  later;  she  had  gained  25  pounds  in  weight  and  looked  the 
picture  of  health.    Neither  the  liver  nor  the  spleen  could  be  felt. 

(h)  The  Group  with  Nodular  Masses.  The  diagnosis  here  may 
be  very  difficult  and  a  nodule  in  the  liver,  particularly  in  the  left 
lobe,  may  suggest  malignant  disease  in  the  stomach  or  bowel  or  in 
the  liver  it,self .    As  an  example  of  the  former  the  following  is  quoted : 

The  patient  was  a  white  male,  aged  thirty-one  years.  He  came 
complaining  of  digestive  trouble.  He  had  a  primary  lesion  eight 
years  before,  but  had  taken  very  thorough  treatment  for  five  years. 
His  present  illness  dated  back  one  year.  He  began  to  feel  badly, 
complained  of  pain  in  the  epigastrium  and  a  certain  amount  of 
nausea,  but  no  vomiting.  He  had  not  been  jaundiced.  He  had  lost 
25  pounds  in  weight  and  on  examination  was  emaciated.  There 
was  slight  fulness  in  the  left  epigastrium  and  on  palpation  a  small 
nodular  mass  could  be  felt  which  was  quite  tender.  The  edge 
of  the  liver  was  just  felt  in  the  right  nipple  line  but  could  not  be 
positively  felt  in  the  median  line.  The  spleen  w^as  not  felt.  After 
inflation  of  the  stomach  the  nodule  was  more  easily  felt,  but  its 
situation  w\as  not  changed.  The  note  over  it  was  tympanitic.  Test 
meals  showed  a  low  total  acidity  with  a  mere  trace  of  free  hydro- 
chloric acid.    The  blood  count  showed  a  secondary  anemia. 

The  diagnosis  was  between  newgrowth  of  the  stomach  and 
syphilitic  nodule  of  the  liver.  It  was  very  difficult  to  tell  whether 
the  mass  was  in  the  stomach  or  liver.  It  was  decided  to  watch 
the  effect  of  specific  treatment,  and  the  patient  w^as  given  inunc- 
tions of  mercurial  ointment  and  potassium  iodide  by  mouth.  The 
improvement  was  very  striking;  the  nodule  rapidly  disappeared  in 
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size  and  could  not  he  felt  within  a  month.  'J'lie  patient  j^ained 
\veij;ht  rapidly  and  was  soon  in  perfect  health. 

The  masses  on  the  li\er  may  he  rej^arded  as  evidence  of  malif^- 
nant  disease,  a  mistake  wiiicli  it  is  easy  to  make  if  the  general 
features  are  marked.    The  following  is  such  a  case: 

The  patient  was  a  white  male,  aged  fifty-four  years,  who  com- 
plained of  swelling  in  the  ahdomen.  His  present  illness  had  lasted 
for  al)<)ut  a  year  and  began  with  nausea  and  discomfort  after  eating. 
Jaundice  appeared  a  few  months  later.  He  had  lost  a  great  deal 
of  weight  and  there  had  been  marked  abdominal  swelling.  The 
patient  was  emaciated  and  anemic.  The  abdomen  was  much 
distended  with  a  distinct  prominence  in  the  upper  part  on  the 
surface  of  which  irregularities  could  be  seen.  On  ])alpation  a  hard, 
irregular,  nodular  mass  was  felt,  with  the  lower  edge  considerably 
below  the  navel.  A  little  to  the  left  of  the  navel  a  definite  notch 
was  felt.  The  diagnosis  of  carcinoma  Avas  made.  The  patiei]t 
did  not  live  in  Baltimore,  and  after  discharge  he  was  lost  sight  of 
for  two  years,  when  it  was  learned  from  his  physician  that  the 
patient  was  still  living  and  had  a  w^ell  marked  skin  eruption, 
regarded  as  syphilitic. 

In  one  case  of  this  kind  an  exploration  was  done  to  determine 
the  cause  of  abdominal  symptoms,  the  patient  having  severe  pain. 
Two  gummata  were  found  in  the  liver. 

(c)  A  variety  of  other  diagnoses  may  be  made.  Abscess  of  the 
liver  may  be  suspected,  particularly  in  the  cases  with  chills,  sweats, 
and  irregular  fever.    Such  a  case  is  the  following: 

The  patient  was  a  white  male,  aged  thirty-eight  years,  who  came 
with  a  history  of  abdominal  pain,  great  weakness,  loss  of  20  pounds  in 
weight,  and  fever  with  sweating  for  the  last  six  weeks.  He  had  had 
a  good  deal  of  diarrhea.  The  patient  looked  very  badly,  was  anemic, 
and  very  sallow.  He  had  several  attacks  of  severe  pain  in  the 
region  of  the  liver,  which  was  somewhat  enlarged  and  quite  tender. 
There  was  marked  tenderness  in  the  seventh  interspace,  a  little 
outside  the  right  nipple  line.  The  temperature  was  very  irregular, 
varying  from  98°  to  102.5°  ¥.,  and  the  patient  had  a  number  of 
profuse  sweats.  Liver  abscess  was  suspected  and  a  number  of 
exploratory  punctures  were  made  over  the  right  lobe  of  the  liver, 
but  nothing  but  blood  was  obtained.  After  this  the  patient  was 
put  on  potassium  iodide  with  which  the  improvement  was  rapid, 
the  pain  disappeared  and  he  gaincfl  weight  and  was  discharged 
well. 

The  mistakes  in  diagnosis  which  were  actually  made  as  regards 
the  tumor  are  of  interest.  In  other  cases,  as  when  cerebral  syphilis 
was  present,  the  diagnosis  was  correct,  but  the  liver  condition  was 
not  regarded  as  important  or  there  was  no  enlargement  of  the 
liver.  In  10  cases  a  wrong  diagnosis  of  the  liver  enlargement  was 
made.    In  2  of  these  this  was  carcinoma;  in  1  the  diagnosis  was 


638  MC  crae:  tertiary  syphilis  of  the  liver 

corrected  by  the  duration,  the  appearance  of  a  specific  skin  erup- 
tion, and  the  result  of  treatment;  in  the  other  case  the  patient  had 
both  carcinoma  of  the  peritoneum  and  syphihs  of  the  Hver,  as  was 
found  at  autopsy.  In  2  cases  a  diagnosis  of  hypertrophic  cirrhosis 
was  made;  in  1  the  patient  returned  a  year  and  a  half  later  with  a 
tubercular  syphilide,  following  which  the  result  of  treatment  was 
marked.  In  the  second  case  syphilis  of  the  liver  was  suspected,  but 
excluded  as  the  Wassermann  reaction  was  negative.  Some  months 
later,  however,  the  Wassermann  reaction  was  positive  and  the 
diagnosis  was  also  supported  by  the  result  of  treatment.  One 
case  was  diagnosed  as  cholelithiasis  and  the  proper  diagnosis 
reached  through  the  result  of  treatment  over  a  year  later.  In  1 
case  operation  was  done  to  determine  the  cause  of  persistent  pain 
and  enlargement  in  the  upper  abdomen,  no  positive  diagnosis 
having  been  made.  In  one  case  abscess  of  the  liver  was  suspected, 
but  the  result  of  specific  treatment  gave  the  correct  diagnosis. 
Tuberculous  peritonitis  was  the  diagnosis  in  one,  the  nodules  in 
the  left  lobe  being  regarded  as  the  thickened  omentum.  Enlarge- 
ment of  the  liver  from  cardiac  disease  was  regarded  as  the  cause 
in  one  case;  this  was  present  and  hepatic  syphilis  as  well.  In  the 
last  of  this  group  practically  every  possible  diagnosis  was  made  by 
different  men.  This  w^as  regarded  as  an  instance  of  late  congenital 
involvement,  and  in  many  particulars  was  like  a  remarkable  case 
reported  by  Cheney.^  Hanot's  cirrhosis,  angioma,  adenoma, 
Hodgkin's  disease,  and  cyst  were  all  considered  in  addition  to 
cirrhosis.  Even  after  the  abdomen  w^as  opened  it  was  not  possible 
to  be  sure  of  the  diagnosis.  A  positive  Wassermann  reaction  and 
.the  response  to  specific  treatment  gave  the  correct  diagnosis. 

Therapeutic  Test.  There  must  always  be  some  risk  of  error  in 
trusting  to  the  result  of  therapy  to  make  a  diagnosis,  but  in  this 
condition  the  results  are  so  striking  that  it  has  to  be  included  as  a 
method  of  diagnosis.  We  have  both  the  general  effect,  shown 
particularly  on  the  fever,  and  the  local  changes  in  the  liver.  As 
already  noted,  the  effect  on  the  fever  is  usually  very  striking,  in 
many  cases  the  temperature  falling  to  normal  within  forty-eight 
hours.  The  influence  on  the  liver  itself  is  almost  equally  marked; 
two  or  three  weeks  may  show  a  marked  decrease  in  the  size  of  the 
liver  as  a  whole  or  of  prominences  on  its  surface.  In  some  cases 
the  spleen  also  shows  a  remarkably  rapid  decrease  in  size.  While 
sometimes  the  enlarged  liver  in  cirrhosis  may  show  a  rapid  decrease 
in  size,  yet  this  is  not  likely  to  cause  confusion. 

A  knowledge  of  the  condition  must  be  regarded  as  the  most 
important  aid  to  diagnosis.  Other  signs  of  syphilis  may  suggest 
the  diagnosis.  The  presence  of  unexplained  fever  wnth  hepatic 
symptoms  should  suggest  syphilis  and  doing  the  Wassermann 
reaction.    If  in  doubt  the  therapeutic  test  should  always  be  tried. 

■>  Jour.  Amer.  Med.  Assoc,  March  26,  1910.  liv,  1053  to  1056. 
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('i)urse.  Judjfiiig  from  autopsy  experience,  recovery  must  be 
comparatively  common.  So  far  as  we  can  decide  the  hepatic 
functions  are  completely  restored,  as  in  many  patients  dying  of 
other  diseases  and  having  extensive  changes  in  the  liver  from 
syphilis  there  is  no  evidence  of  any  disturbance.  It  is  just  as  certain 
that  a  certain  number  die  of  the  disease  and  the  majority  unrecog- 
nized. In  cases  with  extensive  cirrhotic  changes  tlie  outlook  is 
practically  the  same  as  in  ordinary  cirrhosis.  In  such  cases  we 
must  not  expect  to  do  much  by  treatment. 

There  were  14  deaths  among  this  series  of  56  cases.  Of  these 
in  only  1  could  death  be  attributed  directly  to  hepatic  syphilis. 
In  this  case  the  process  caused  obliteration  of  the  hepatic  veins 
and  inferior  vena  cava  with  resulting  thrombosis.  In  5  cases 
death  resulted  indirectly,  in  4  from  the  resulting  cirrhosis,  and  in 
1  from  amyloid  disease.  Some  of  the  patients  with  cirrhosis  had 
received  active  treatment  with  resulting  temporary  improvement. 
In  1  case  death  resulted  from  carcinoma  of  the  peritoneum,  in  3 
from  chronic  nephritis  and  uremia,  in  1  from  pulmonary  tuber- 
culosis, in  2  cerebral  syphilis,  and  in  1  from  acute  leukemia.  In 
the  other  cases  improvement  was  the  rule  as  regards  the  liver 
condition.  Several  of  these  had  other  serious  diseases,  such  as 
renal,  cardiac,  or  pulmonary,  which  affected  the  general  health. 

Treatment.  This  is  the  usual  therapy  for  syphilis  with  special 
emphasis  placed  on  the  administration  of  iodide  of  potassium.  In 
many  of  the  cases  this  alone  was  given  with  a  perfect  result.  No 
difference  could  be  observed  when  mercury  was  added,  but  it  seems 
wise  to  give  both  drugs.  Dramatic  results,  such  as  almost  imme- 
diate disappearance  of  the  fever,  reduction  in  the  size  of  the  liver, 
nodules,  and  rapid  gain  in  the  general  state  and  weight  were  seen 
when  iodide  alone  was  given.  One  patient  gained  25  pounds  in 
a  month.  Salvarsan  was  given  to  3  patients  in  doses  of  0.5  or 
0.6  gram,  and  in  2  of  these  mercury  and  iodide  w  ere  not  given  in 
order  that  the  effect  could  be  w'atched.  Improvement  followed 
in  both  cases,  but  not  as  rapidly  as  was  the  case  with  iodide  alone 
or  mercury  and  iodide.    In  the  third  case  all  three  were  given. 

We  must  recognize  that  in  some  cases  while  we  can  influence 
the  syphilitic  process  in  the  liver  w^e  cannot  prevent  or  materially 
affect  the  resulting  cirrhosis  unless  the  cases  are  seen  early  and 
recognized. 

Conclusions.  1.  Syphilis  of  the  liver  presents  a  very  varied 
clinical  picture  with  prominent  general  symptoms  in  many  cases, 
of  which  loss  in  w^eight  is  marked.  The  duration  of  the  symptoms 
may  be  prolonged  and  there  may  be  periods  of  improvement. 
Fever  is  a  common  occurrence. 

2.  There  are  features  suggestive  of  hepatic  disease  in  the 
majority  of  the  cases.  Enlargement  or  tumor  is  the  most  common. 
This  may  suggest  other  conditions,  epsecially  malignant  disease. 
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General  enlargement  and  the  occurrence  of  nodules  or  large  rounded 
masses  are  the  most  common.  A  striking  feature  is  the  relatively 
marked  enlargement  of  the  left  lobe  as  compared  with  the  right. 

3.  The  diagnosis  may  be  obscured  by  other  diseased  conditions 
or  the  liver  condition  may  be  interpreted  wrongly.  Ascites  is 
sometimes  a  difficulty.  Knowledge  of  the  features  of  hepatic 
syphilis  and  the  therapeutic  test  are  important  aids. 

4.  Treatment  can  influence  the  syphilitic  process,  but  not  its 
results  (cirrhosis,  amyloid). 
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Three  different  sugars  are  used  commonly  in  the  feeding  of 
infants,  lactose,  saccharose,  and  maltose.  Maltose  is  seldom,  if 
ever,  used  in  the  pure  form.  Almost  all  of  the  sugars  which  are 
spoken  of  as  malt  sugars  are  in  reality  combinations  of  maltose  and 
dextrin,  for  example:  Soxhlet's  Nahrzucker  equals  maltose  52.44 
per  cent.,  dextrin  41.26  per  cent.;  L5flund's  Nahrzucker  equals 
maltose  40  per  cent.,  dextrin  60  per  cent.;  Mead's  Dextri-Maltose 
equals  maltose  51  per  cent.,  dextrin  47  per  cent.;  Maltose  of 
Walker-Gordon  Laboratory,  equals  maltose  57.1  per  cent.,  dextrin 
30.9  per  cent.;  Mellin's  Food  equals  maltose  60.8  per  cent., 
dextrin  19.2  per  cent. 

These  sugars  are  all  disaccharides,  lactose  being  a  combination 
of  dextrose  and  galactose,  saccharose  of  dextrose  and  levulose,  and 
maltose  of  dextrose  and  dextrose.  The  dextrins  are  bodies  which 
are  formed  in  the  change  from  starch  to  maltose.  There  are  a 
great  variety  of  them  and  their  exact  composition  is  not  well 
known.  The  dextrins  being  finally  converted  to  maltose,  their 
ultimate  end  is  dextrose. 

The  disaccharides  are  not  absorbed  as  such  from  the  intestine 
under  normal  conditions,  but  are  first  broken  down  into  their 
respective  monosaccharides  by  special  ferments.  These  ferments 
are  maltase,  saccharase  (invertin),  and  lactase.  They  are  formed 
in  the  mucous  membrane  of  the  small  intestine.  Lactase  is  more 
abundant  in  the  upper  than  in  the  lower  portion  of  the  small 
intestine.  Maltase  is  also  present  in  the  blood,  the  saliva,  and  the 
pancreatic  juice.     Saccharase  is  present  in  the  intestinal  mucous 

'  Read  before  the  American  Pediatric  Society, May  30,  1912. 
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membrane  at  the  hetjimiiiig  of  the  fourtli  month  of  fetal  hfe  and 
maltase  at  the  end  of  tlie  fourth  month.  Laetase  appears  in  the 
eventh  or  eighth  month.  Lactase  is  usually  tiie  least  abundant 
at  birth,  but  soon  increases  when  milk  is  given. 

The  monosaccharides  whicli  are  formed  are  taken  up  by  the 
portal  cai)illaries  and  carried  by  the  portal  vein  to  the  liver  where 
they  are  converted  into  and  stored  as  glycogen,  to  be  later  recon- 
verted by  tlie  maltase  in  the  blood  into  dextrose  and  used  as 
required. 

If  an  excessive  amount  of  a  disaccharide  is  introduced  into  the 
intestine,  or  there  is  a  lesion  of  the  intestinal  wall,  it  will  pass  into 
the  circulation  before  it  is  broken  down  into  the  monosaccharides. 
When  the  disaccharides  reach  the  circulation  in  this  way  or  are 
introduced  directly  into  the  circulation,  all  the  lactose  and  the 
major  part  of  the  saccharose  are  eliminated  unchanged  in  the  urine, 
there  being  no  ferment  in  the  blood  which  is  capable  of  breaking 
down  these  sugars.  The  rest  of  the  saccharose  is  eliminated  through 
the  gastric  mucosa,  the  salivary  glands,  and  in  the  bile.  The  maltose 
is,  on  the  other  hand,  broken  down  by  the  maltase  in  the  blood, 
and  unless  in  great  excess,  is  retained.  The  limits  of  assimilation 
of  the  disaccharides  in  infancy  are:  Lactose,  3.1  to  3.6  grams  per 
kilogram;  saccharose,  no  data,  probably  about  the  same  as  lactose; 
maltose,  7.7  grams  per  kilogram. 

^Maltose  is  the  most  quickly  absorbed  of  the  three  disaccharides, 
saccharose  next,  and  lactose  much  less  rapidly.  On  the  other 
hand,  however,  when  equal  amounts  of  these  sugars  are  given, 
considerably  more  malt  sugar  is  excreted  in  the  feces  than  milk 
sugar  (Hartje).  In  fact,  under  normal  conditions  lactose  is  never 
found  in  the  feces  (Pehu  and  Porcher)  unless  the  food  contains 
more  than  7  per  cent,  of  milk  sugar  (Hartje). 

When  the  disaccharides  are  added  to  a  food  which  contains  little 
or  no  sugar  there  is  a  rapid  increase  in  weight,  owing  to  the  lessened 
elimination  of  water  by  the  kidneys  as  the  result  of  the  presence 
in  the  organism  of  the  products  of  the  assimilation  of  the  sugar 
absorbed.  The  gain  in  weight  is  more  rapid  with  maltose  and 
saccharose  than  with  lactose,  probably  because  of  the  more  rapid 
absorption  of  these  sugars. 

Finkelstein  believes  that  sugar  may  cause  fever,  and  in  his 
papers  has  devoted  much  attention  to  the  so-called  "sugar  fevers." 
Leopold  found  that  43  per  cent,  of  the  babies  tested  with  lactose, 
42  per  cent,  of  those  with  saccharose,  and  33  per  cent,  of  those 
with  maltose  reacted  with  fever.  This  fever  was,  however,  always 
accompanied  by  diarrhea,  and  in  none  of  the  cases  tested  in  which 
the  stools  remained  normal  did  the  sugar  cause  fever.  Schlutz's 
recent  experiments  make  it  appear  very  improbable,  moreover, 
-that,  even  when  there  are  lesions  of  the  intestine,  the  rise  in 
temperature  is  caused  directly  by  the  sugar. 
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The  disaccharides  are  all  fermentable.  Lactose  undergoes  lactic 
acid  fermentation  more  readily  than  the  other  sugars.  Saccharose 
undergoes  alcoholic  fermentation  most  easily  and  butyric  acid 
fermentation  next  most  readily,  while  maltose  is  especially  prone 
to  butyric  fermentation  and  next  to  alcoholic. 

It  is  generally  accepted  that  under  normal  conditions,  and  when 
not  given  in  excess,  lactose  and  maltose  have  a  slightly  laxative  and 
saccharose  a  slightly  constipating  action.  Leopold  has  recently 
found  that  when  lactose,  saccharose,  maltose,  and  dextrin-maltose 
mixtures  are  given  to  normal  or  almost  normal  infants  by  mouth 
in  equal  amounts,  the  dextrin-maltose  mixtures  produce  diarrhea 
less  easily  than  the  pure  disaccharides  and  that  lactose  causes 
diarrhea  more  easily  than  either  of  the  other  sugars.  Sixty- 
six  per  cent,  of  the  babies  which  were  given  lactose,  21  per  cent,  of 
those  given  saccharose,  16  per  cent,  of  those  which  received  maltose, 
and  only  5  per  cent,  of  those  which  took  the  dextrin-maltose  mix- 
tures developed  diarrhea.  The  probable  explanation  of  the  greater 
frequency  with  which  lactose  caused  diarrhea  is  its  relatively  slow 
absorbability. 

It  has  been  claimed  that  the  lactose  of  cows'  milk  is  not  identical 
with  that  of  human  milk.  There  is,  however,  no  convincing 
evidence  in  favor  of  this  claim.  No  differences  having  thus  far 
been  found  in  the  chemical  composition  of  lactose  from  different 
sources,  it  seems  more  reasonable,  therefore,  to  consider  them 
identical  until  they  are  proved  not  to  be. 

The  normal  fecal  flora  of  the  breast-fed  infant,  according  to 
Kendall,  is  comprised  of  the  following  organisms :  Bacillus  bifidus, 
Micrococcus  ovalis.  Bacillus  coli,  Bacterium  aerogenes,  and  Bacillus 
acidophilus.  Bacterium  aerogenes  appears  in  the  upper  levels  of 
the  tract,  the  duodenum  and  jejunum;  Micrococcus  ovalis  in  the 
lower  jejunum,  the  ileum,  and  to  the  ileocecal  valve;  Bacillus  coli 
and  Bacillus  acidophilus  in  the  region  of  the  ileocecal  valve,  while 
the  Bacillus  bifidus  appeal's  to  dominate  the  ascending  and  trans- 
verse colon.  The  composition  and  maintenance  of  the  normal 
fecal  flora  is  without  question  due  to  the  relative  excess  of  carbo- 
hydrate, in  the  form  of  lactose,  in  the  milk.  Microscopically  with 
the  Gram  stain,  when  babies  are  fed  on  cows'  milk,  there  is  a 
relative  increase  in  Gram-negative  bacilli  of  the  colon-aerogenes 
type  and  of  coccal  forms  of  the  Micrococcus  ovalis  type,  associated 
with  the  diminution  of  the  bifidus  type.  Three  butyric  acid-forming 
organisms  have  been  isolated  by  Passini  from  the  stools  of  appar- 
ently normal  bottle-fed  babies.  These  are  all  anaerobes,  and  one 
of  them.  Bacillus  perfringens  (Bacterium  Welchii)  is  a  cause  of  a 
not  uncommon  type  of  infantile  diarrhea.  This  organism  has 
also  been  found  by  Sittler  and  many  other  observers. 

It  is,  therefore,  of  great  importance,  in  order  to  maintain  the 
normal  fecal  flora,  to  have  a  considerable  amount  of  sugar  in  the 
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food  of  l)jibies  fed  on  niixtiiros  of  cows'  milk.  According  to  KcndiUl, 
lactose  fiivors  especially  the  development  of  Bacillus  hifidus,  which 
is  normally  the  predominant  organism  in  the  large  intestine,  while 
maltose  is  especially  conducive  to  the  growth  of  the  Bacillus  acid- 
ophilus, which,  although  normally  present  in  small  numbers,  if 
present  in  large  numbers  is  liable  to  produce  an  excessive  degree 
of  acidity  which  may  cause  irritation  of  the  intestine  and  an 
intolerance  for  sugar.  Under  normal  conditions,  therefore,  as  far 
as  regards  the  maintenance  of  the  normal  intestinal  flora,  lactose 
is  preferable  to  maltose. 

Although  maltase  is  formed  before  lactase,  lactase  is  present  at 
birth  and  becomes  abundant  as  soon  as  milk  is  given  and  there 
is  any  need  of  it.  The  early  appearance  of  maltase  is,  therefore, 
no  argument  in  favor  of  the  use  of  maltose  instead  of  lactose.  The 
presence  of  maltase  in  the  blood  is  no  argument  in  favor  of  maltose 
as  a  food.  The  maltase  is  in  the  blood  to  break  down  the  maltose 
formed  from  ghcogen,  not  to  break  down  sugars  in  the  intestine. 
It  is  impossible,  moreover,  for  it  to  get  into  the  intestine.  The 
assimilation  limit  of  lactose  is,  it  is  true,  lower  than  that  of  maltose. 
This  limit  is,  however,  at  least  three  times  as  large  as  would  ever 
be  given  in  a  properly  modified  milk.  The  higher  assimilation 
limit  of  maltose  is  therefore  of  no  practical  advantage.  In  spite  of 
its  higher  assimilation  limit,  moreover,  more  maltose  than  lactose 
is  excreted  in  the  feces  when  equal  amounts  are  given  by  mouth. 
The  more  rapid  immediate  gain  in  weight  when  maltose  is  added 
to  a  food  poor  in  sugar  than  when  lactose  is  added  is  of  no  impor- 
tance, since  the  gain  in  both  instances  is  almost  entirely  due  to  the 
retention  of  water.  Even  if  it  is  true  that  the  so-called  "sugar 
fever"  is  really  due  to  sugar,  the  fact  that  the  rise  of  temperature 
occurs  more  often  with  lactose  than  with  maltose  does  not  count 
in  favor  of  the  use  of  maltose  rather  than  lactose  in  the  feeding  of 
normal  infants,  because  fever  never  occurs  unless  there  is  a  diarrhea 
which  shows  some  lesion  of  the  intestine.  Neither  is  the  fact  that 
large  amounts  of  lactose  cause  diarrhea  more  easily  than  maltose 
and  the  dextrin-maltose  preparations  of  much  importance,  because 
such  large  amounts  of  lactose  should  never  be  given.  The  less 
rapid  breaking  down  and  the  consequently  slower  absorption  of 
lactose  than  of  maltose  is  of  great  importance  in  maintaining  the 
normal  fermentative  flora  throughout  the  intestinal  tract.  Few 
organisms  other  than  those  normal  to  the  intestinal  tract  of  infants 
can  utilize  lactose  before  it  is  broken  down,  many  can  utilize  maltose. 
Lactose  is  especially  suited  to  the  growth  of  the  Bacillus  bifidus,  the 
organism  normally  predominant  in  the  large  intestine;  maltose  to 
the  development  of  the  Bacillus  acidophilus,  which,  when  in  excess, 
may  cause  disturbance.  It  is  not  necessary,  therefore,  to  bring 
forward  the  argument  that  lactose  is  the  only  sugar  present  in 
human  milk  and  In  the  milk  of  other  animals  and  that  it  must  be 
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therefore  the  natural  sugar  for  an  infant,  because,  in  the  Hght  of 
the  evidence  just  cited,  there  can  be  no  doubt  that  lactose  is  prefer- 
al)le  to  maltose  for  the  feeding  of  normal  infants. 

b'i  11  ki'l stein  and  Meyer  believe  that  the  diarrheal  diseases  of 
infancy  originate  in  a  functional  weakness  of  the  intestine,  that 
this  functional  weakness  is  kept  up  and  increased  by  fermentation, 
and  that  sugar  is  the  special  and  primary  cause  of  fermentation. 
Neither  normal  or  abnormal  acidification  can  take  place  witliout 
it.  The  fat  is  never  involved  primarily.  It  is  injurious  in  that  it 
causes  an  acid  fermentation.  The  fermentation  of  the  sugar  is 
dependent  on  two  main  factors:  The  concentration  of  the  whey, 
and  the  relative  proportions  of  casein  and  sugar  in  the  mixture. 
They  conclude,  therefore,  that  the  principles  on  which  the  prepara- 
tion of  a  food  to  combat  intestinal  fermentation  depend  are:  A 
diminution  in  the  quantity  of  milk  sugar;  a  diminution  of  the 
salts  through  dilution  of  the  whey;  and  an  increase  in  the  casein, 
with  varying,  and,  under  certain  circumstances,  not  inconsiderable 
amounts  of  fat.  They  consequently  developed  a  food  to  meet 
these  indications,  to  which  they  gave  the  name  "Eiweissmilch." 
This  food  is  prepared  with  precipitated  casein  and  buttermilk, 
after  which  it  is  boiled.  Its  composition  is:  Fat,  2.5  per  cent.; 
lactose,  1.5  per  cent.;  proteid,  3  per  cent.;  salts,  0.5  per  cent. 

They  claim  that  with  this  mixture  the  loose,  green  stools  are 
quickly  replaced  by  typical  soap  stools.  One  quart  of  this  milk 
contains,  however,  only  about  370  calories.  Babies  taking  it  suffer, 
therefore,  from  lack  of  nourishment.  They  advocate,  therefore,  the 
addition  of  malt  sugar  or  the  dextrin-maltose  preparations  to  the 
mixture  after  the  disappearance  of  the  acute  symptoms  in  order 
to  avoid  loss  of  weight  and  disturbance  of  nutrition.  They  claim 
that,  on  account  of  its  more  rapid  absorbability,  maltose  does  not 
cause  a  recurrence  of  the  symptoms  of  fermentation. 

Finkelstein  and  Meyer's  arguments  point  strongly  to  sugar  as 
the  etiologic  factor  in  intestinal  fermentation.  Their  treatment 
of  fermentative  conditions  with  a  food  low  in  sugar  and  high  in 
proteids  is  therefore  a  rational  one.  The  substitution  of  dextrin- 
maltose  mixtures  for  lactose  also  seems  rational.  It  does  not  seem 
rational,  however,  to  treat  all  cases  in  the  same  way  or  to  give  all 
babies  the  same  food  without  regard  to  their  individual  digestive 
capacities.  The  lactic  acid  in  the  buttermilk  also  seems  irrational 
in  that  it  is  one  of  the  products  of  the  fermentation  of  lactose  and, 
therefore,  presumably  one  of  the  substances  causing  the  disturb- 
ance in  the  intestine. 

It  seems  wiser  to  take  advantage  of  the  main  principles  of  this 
method  of  treatment  of  the  intestinal  fermentative  conditions  and 
avoid  the  disadvantages  of  a  routine  food  and  the  unnecessary, 
even  if  not  harmful,  lactic  acid.  It  is  possible  by  using  mixtures 
of   precipitated    casein,    prepared    according   to    Finkelstein    and 
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Mover's  inotliod.  water  and  (Team  to  ol)taiii  any  desired  percent- 
ages of  fat  and  casein  with  extremely  low  pcTcentages  of  lactose 
and  salts.  Any  of  the  dextrin-maltose  prei)arations  can  then  be 
added  in  any  (piantity  desired.  Tiie  use  of  this  method  of  treat- 
ment in  a  considcTahle  mnnlxT  of  cases  during  the  last  year  has 
convinced  me  that  there  is  a  variety  of  intestinal  indigestion  in 
infancy  which  is  relieved  by  reducing  the  sugar  and  salts  in  the 
food  to  a  minimum  and  giving  large  amounts  of  casein  and  that 
the  dextrin-maltose  preparations  can  be  given  to  these  patients 
sooner  than  lactose  without  causing  a  return  of  the  symptoms.  This 
type  of  intestinal  indigestion  may  be  either  acute  or  chronic  and 
is  characterized  by  an  increased  number  of  stools  of  diminished 
consistency,  green  in  color,  often  frothy,  acid  in  reaction,  and  not 
infrequently  containing  mucus  and  fat  curds.  Unfortunately, 
however,  precisely  similar  stools  may  be  seen  in  other  conditions  in 
which  the  trouble  is  due  primarily  to  bacteria  and  in  which  this 
method  of  treatment  may  do  material  harm.  It  is  to  be  hoped 
that  with  increasing  knowledge  of  the  bacteriologj'  of  the  intestinal 
tract  in  infancy  some  simple  methods  will  be  evolved  which  w^ill 
make  it  possible  to  readily  differentiate  l)etween  the  diarrheas  due 
primarily  to  chemical  changes  in  the  intestinal  contents  and  the 
disturbances  of  the  digestive  functions  dependent  on  them  and 
those  due  primarily  to  bacteria.  At  present  it  is  extremely  difficult 
to  distinguish  between  them  and  correspondingly  hard  to  know 
how  to  treat  them. 

There  is  a  type  of  diarrhea  in  infancy,  usually  characterized  by 
watery,  green,  foamy,  irritating  stools,  but  sometimes  with  dis- 
charges of  mucus  and  blood,  which  is  associated  with  the  presence 
in  the  intestinal  contents  of  large  numbers  of  bacilli  belonging  in 
the  group  of  which  the  Bacillus  perfringens  and  the  gas  bacillus 
(Bacterium  Welchii)  are  members.  These  organisms  ferment  the 
common  disaccharides  and  liberate  considerable  amounts  of 
butyric  acid.  Large  amounts  of  sugar  are,  therefore,  contra- 
indicated  in  this  group  of  cases,  maltose  being  more  harmful  than 
lactose  because  it  undergoes  butyric  acid  fermentation  more 
readily.  This  type  of  diarrhea  yields  most  rapidly  to  buttermilk 
and  mixtures  containing  living  lactic  acid  bacteria  with  a  small 
amount  of  lactose.  The  lactic  acid  forming  organisms  kill  out  the 
pathogenic  organisms.  Being  themselves  fermentative  organisms, 
they  cannot  develop  in  a  protein  medium.  A  moderate  amount 
of  lactose  must,  therefore,  be  present  in  the  food. 

It  has  been  shown  by  Theobald  Smith,  Kendall,  and  others  that 
when  bacteria  act  upon  carbohydrate  and  proteid  substances  they 
produce  from  the  former  fermentative  products  and  from  the  latter 
putrefactive  substances.  The  fermentative  process  takes  prece- 
dence over  the  putrefactive  if  both  carbohydrate  and  proteid  are 
present  together  in  the  medium  in  Avhich  they  are.    The  products 
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of  the  fermentation  of  carbohydrates  are  practically  harmless, 
while  the  products  of  the  decomposition  of  proteids  are  actively 
toxic.  In  the  diarrheal  diseases  due  to  organisms,  such  as  the 
dysentery  bacillus,  which  produce  toxic  substances  from  protein, 
it  is  therefore  of  great  importance  to  have  an  excess  of  readily 
fermentable  carbohydrate  in  the  food  to  change  the  character  of 
the  bacterial  activity  from  the  proteolytic  to  the  fermentative 
type.  This  is  most  easily  accomplished  by  the  feeding  of  the 
disaccharides,  which  are  preferable  to  the  monosaccharides,  because 
they  are  more  readily  procured  and  especially  because  they  are 
less  rapidly  absorbed  from  the  intestinal  tract,  and  to  the  poly- 
saccharide, starch,  which,  if  given  in  sufficient  amount  to  accom- 
plish the  desired  result,  is  almost  certain  to  disturb  the  digestion. 
Starch  is  broken  down  so  slowly,  moreover,  that  there  is  never  a 
sufficiently  great  concentration  of  sugar  at  any  time.  Lactose  is 
preferable  to  maltose  for  several  reasons.  It  is,  in  the  first  place, 
more  slowly  broken  down  and  absorbed  and  consequently  exerts  a 
more  prolonged  action.  In  the  next  place,  few  organisms,  except 
those  normal  to  the  intestinal  tract  of  infants,  can  utilize  it  before 
it  is  broken  down  by  hydrolysis.  There  is  also  danger,  as  already 
pointed  out,  if  maltose  is  given  freely,  of  encouraging  the  over- 
development of  the  Bacillus  acidophilus  and  developing  a  sugar 
intolerance. 

Conclusions.  Lactose  is  for  many  reasons  preferable  to  maltose 
for  the  feeding  of  normal  infants.  There  is  a  type  of  intestinal 
indigestion  due  to  the  fermentation  of  sugar  in  the  treatment  of 
the  convalescent  stage  of  which  maltose  is  better  borne  than 
lactose.  ]\Ialtose  is  contraindicated  in  the  treatment  of  diarrheas 
due  to  the  gas  bacillus  and  similar  organisms,  and  is  less  useful 
than  lactose  in  the  treatment  of  those  caused  by  the  dj'sentery 
bacillus. 
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BISMUTH    POISONING. 
Bv  Ldiis  ]\I.  Waufield,  M.l)., 

MILWAUKEE,    WISrOXSIN. 

It  seems  ratlier  straiiire  that  there  sliould  he  no  adequate  dis- 
cussion or  description  of  the  lesions  caused  by  intoxication  witli 
bismuth  in  any  modern  text-book  on  me(Hcine.  Even  in  P^dsall's 
exhaustive  article  on  metallic  poisons  in  Osier's  System  of  Medicine 
there  is  no  mention  of  the  effects  of  bismuth  upon  the  human 
system.  This  is  all  the  more  remarkable  in  view  of  the  fact  that 
evidences  of  systemic  poisoning  by  bismuth  are  scattered  through 
the  literature  of  the  last  few  years,  especially  since  the  advent 
of  the  a:-rays  in  the  diagnosis  of  gastro-intestinal  diseases  and  of 
bismuth  paste  (Beck's)  in  the  treatment  of  chronic  suppurating, 
non-bacterial  sinuses. 

A  case  of  bismuth  poisoning  following  the  injection  of  about 
2  ounces  of  bismuth  subnitrate  paste  into  an  iliopsoas  abscess, 
revealed  the  utter  absence  of  data  on  the  subject  in  an  available 
form,  and  constitutes  the  excuse  for  the  present  resume  of  the 
subject. 

Experimental  Data.  As  long  ago  as  1786  there  were  reports 
of  vomiting,  diarrhea,  twitchings,  dizziness,  and  somnolence  due 
to  the  ingestion  of  bismuth  salts.  It  was  thought  that  these 
symptoms  were  due  to  impurities,  particularly  arsenic  and  lead,  in 
the  preparations  of  bismuth  used,  and  it  is  possible  that  such  was 
the  case  at  that  time. 

Even  before  Kocher,  in  1881,  recommended  bismuth  subnitrate 
salve  in  the  treatment  of  burns  and  granulating  wounds,  there 
had  been  some  experimental  evidence  that  bismuth  salts  were 
not  altogether  harmless. 

Feder-]Meyer,i  in  1879,  investigated  the  subject.  He  says  that 
according  to  Orfila,  all  bismuth  preparations  containing  ox\gen 
are  toxic,  whether  taken  internally  or  injected  into  a  vein.  Feder- 
Meyer  produced  acute  and  chronic  poisoning  in  rabbits  b}''  inject- 
ing soluble  ammoniated  bismuth  citrate  subcutaneously  or  by 
introducing  it  into  the  stomach  through  a  tube.  In  acute  poison- 
ing the  animals  had  convulsions  and  incoordinated  movements 
ending  in  death.  There  was  fall  of  blood  pressure  and  of  body 
temperature.  In  chronic  poisoning  the  animals  were  restless  and 
lost  weight.  When  the  dose  was  increased,  there  were  twitch- 
ings and  diarrhea  ending  in  convulsions  and  death.  He  found 
that  the  subcutaneous  injection  of  from  G  to  9  milligrams  of  the 
salt  per  kilo  body  weight,  caused  death  of  the  animal.    The  heart 

'  Inaug.  Dissert,  WUrzburg,  1S79, 


G4S  warfieid:  bismuth  poisoning 

muscle  and  liver  showed  fatty  degeneration.  In  the  mucous 
membrane  of  the  stomach  there  was  pigmentation  due,  he  thought, 
to  extravasation  of  red  blood  cells,  and  in  most  of  the  organs  there 
were  demonstrable  quantities  of  bismuth.  He  thought  that  death 
was  due  to  })()isoning  of  the  nerve  centres. 

Mory,-  in  1S83,  repeated  the  experiments  of  Feder-Meyer  using 
the  same  bismuth  salt,  but  he  regarded  the  death  of  his  animals 
as  a  heart  paralysis.  In  cats  and  dogs  the  subcutaneous  injection 
of  0.15  gram  ammoniated  bismuth  citrate  caused  vomiting  and 
diarrhea.  In  chronic  poisoning  he  saw  increasing  destruction 
of  the  skeletal  muscles  and  thought  that  the  paralysis  was  due 
to  this  condition.  He  concluded  that  the  bismuth  salts  are  also 
intense  poisons  to  the  higher  animals.  In  warm-blooded  animals 
we  can  explain  all  the  symptoms  by  the  action  of  bismuth  upon 
striped  muscle.  The  longer  the  poisoning  lasts  the  more  intense 
the  gastro-intestinal  symptoms  become.  There  is  marked  hyper- 
emia of  the  intestines  accompanied  by  a  fall  in  blood  pressure. 
The  animal  dies  because  the  heart  has  no  resistance  against  which 
to  work. 

Luchsinger^  experimented  upon  rabbits,  cats,  and  dogs,  and 
came  to  the  same  conclusions  as  Mory. 

In  1886,  Dalche^  reported  2  cases  of  bismuth  poisoning  in  humans 
characterized  by  black  line  on  the  gums  and  white  diphtheritic 
membranes.  There  was  bismuth  in  the  urine.  He  and  Villejean^ 
instituted  a  series  of  experiments  on  the  toxicity  of  bismuth  sub- 
nitrate.  Already  the  nephritis,  enteritis,  and  stomatitis  with  dis- 
coloration of  the  gums  had  been  attributed  by  observers  to  the 
bismuth  salts.  Dalche  himself,  however,  in  his  case  reports  had 
suggested  that  impurities,  particularly  lead  and  arsenic,  were  to 
be  considered  as  factors.  These  observers  satisfied  themselves  by 
careful  analysis  of  the  purity  of  their  bismuth  salt.  They  found 
that  they  could  give  to  a  normal  dog  10  grams  of  the  subnitrate 
daily  for  a  month,  in  all  300  grams,  without  noting  any  ill  effects. 
But  when  the  salt  was  put  on  a  raw  surface  of  any  extent,  intoxica- 
tion often  followed.  Having  shown  the  toxicity  of  the  salt,  they 
injected  dogs  subcutaneously  with  doses  of  0.3  gram  to  3  grams. 
For  example,  one  dog  on  twelve  successive  days  received  subcuta- 
neous injections  of  the  salt.  It  died  on  the  thirteenth  day.  Five 
days  before  death  there  was  noticed  on  the  gums  of  the  anterior 
molars,  on  the  mucous  membrane  of  the  inferior  maxilla,  at  the 
external  alveolar  border,  a  brownish-violet,  glistening,  serrated 
line  and  two  brownish-violet  spots  were  seen  on  the  mucous  mem- 
brane of  the  left  cheek  not  far  from  the  commissure.    The  follow- 

-  Inaug.  Dissert.,  Bern,  1883. 

2  Mittheil.  d.  Naturf.  Gesellschaft  in  Bern,  1882-1883,  p.  26. 
■•  Annales  d'Hygiene  Publique  et  de  Med.  L6gale,  1886,  xvi,  358, 
'  Arch.  G6n.  de  M6d.,  1887,  xx,  129. 
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iiij;  (lay,  tlu'  ci^litli,  .similar  spots  appeared  on  the  niueosa  of  the 
ritrht  ehe(>k  and  the  ,i,'iiij:;ival  serrated  hordcr  was  advancing.  l)nr- 
ing  the  sneceeding  days  the  serrated  l)order  extended  npon  the 
anterior  gums  of  the  lower  jaw  and  appeared  npon  the  buccal, 
labial  mucosa,  and  on  the  inferior  surface  of  the  tongue.  The 
oldest  lesions  became  superficially  gangrenous  and  presented 
softened  grayish-white  phujues  surrounded  by  a  slight  areola  of  a 
brownish-violet  color.  At  autopsy,  besides  the  lesions  described, 
there  were  seen  enormous  superficial  gangrenous  plaques  upon 
the  buccal  side  of  the  cheeks.  The  urine  contained  no  albumin 
and  the  kidneys  showed  nothing  but  vascular  congestion. 

A  second  dog  also  showed  lesions  on  the  giuns  and  on  the  mucous 
membrane  of  the  cheeks. 

They  found  that  bismuth  was  eliminated  through  the  salivary 
glands  and  that  the  presence  of  albuminoid  substances  favored 
the  solution  of  the  bismuth  when  in  an  ordinarily  insoluble  form 
such  as  the  subnitrate. 

Dalche  and  Villejean  remark  that  the  most  striking  feature 
of  bismuth  poisoning  is  the  stomatitis.  It  is  characterized  by  a 
lesion  on  the  gum  of  a  blackish  or  brownish-violet  shiny  character, 
and  by  spots  of  similar  color  on  the  internal  surface  of  the  lips  and 
cheeks.  It  may  remain  stationary  but  in  advanced  stages  the 
mucosa  of  the  gum  margin  is  softened,  the  teeth  are,  at  times, 
loosened  and  the  mucous  membrane  softens,  becomes  pulpy  and 
covered  with  a  grayish  or  whitish-gray  membrane  surrounded  by 
a  blackish  areola.    These  sloughs  may  separate  and  ulcers  result. 

The  lesion  usually  begins  at  the  level  of  the  molars  opposite 
the  opening  of  the  parotid  gland  duct.  This  is  a  point  common 
to  both  bismuth  and  mercurial  stomatitis,  as  well  as  the  ulcer 
beneath  the  tongue  where  it  is  in  contact  with  the  teeth.  In  both 
forms  of  poisoning  salivation  is  profuse  and  the  breath  has  a  fetid 
odor. 

The  stomatitis  may  follow  a  few  days  after  the  bismuth  injec- 
tion. They  conclude  that  subnitrate  of  bismuth  absorbed  from 
subcutaneous  injection  or  from  the  surface  of  a  wound,  can  cause 
acute  intoxication  due  directly  to  bismuth.  This  absorption  is 
due  to  the  presence  of  albuminous  material  favoring  the  solubility 
of  the  metallic  oxide,  although  slow^ly,  it  produces  poisoning  because 
it  is  continuous.  The  accidents,  stomatitis,  nephritis,  enteritis, 
etc.,  are  dependent  upon  the  paths  of  elimination  of  the  metal. 

In  a  further  series  of  experiments  Dalche  and  Villejean^  pro- 
duced chronic  poisoning  in  dogs  by  injecting  0.25  to  0.50  gram 
subcutaneously  at  intervals  of  a  few  days  for  three  months.  Hemi- 
plegia and  stomatitis  with  a  black  line  on  the  gums  developed  and 
the  dog,  after  becoming  weak  and  emaciated,  died.     At  autopsy  the 

•  Bull,  do  Thcrapcutique,  Paris,  1888,  cxv,  404  and  448. 
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stomach  and  intestine  were  full  of  bile.  The  large  intestine  showed 
pseudomembranous  colitis  with  the  usual  blackish  discoloration; 
there  were  congestion  and  ecchymoses.  The  liver  and  kidneys 
were  congested.  Careful  examination  of  the  peripheral  nerves  and 
of  the  anterior  roots  revealed  nothing  abnormal. 

They  call  particular  attention  to  the  similarity  of  stomatitis 
caused  by  lead,  mercury,  and  bismuth,  lead  being  less  severe 
because  it  is  not  easily  absorbed  except  under  certain  conditions 
of  peculiar  susceptibility.  ]\lercury  stands  midway  between  lead 
and  bismuth.  The  stomatitis  may  be  mild  or  fatal.  All  produce 
dysenteric  stools,  all  act  as  cholagogues,  all  produce  kidney  lesions 
of  greater  or  lesser  severity  depending  on  the  dose  and  on  the 
susceptibility  of  the  animal.  They  say  it  is  a  striking  fact  that 
chemically  lead,  mercury,  and  bismuth  have  high  atomic  weights, 
206.4,  200,  210  respectively.  They  suggest  that  possibly  all  the 
heavy  metals  copper,  platinum,  iridium,  gold,  if  absorbed  in 
sufficient  quantity  would  produce  similar  lesions.  Normally 
bismuth  subnitrate  is  not  soluble  in  the  juices  of  the  alimentary 
canal.  Its  sojourn  in  the  intestines  is  short.  Two  factors  concur 
in  rendering  liismuth  soluble  when  injected  subcutaneously :  (1) 
Profound  changes  which  take  place  when  bismuth  oxide  comes 
into  contact  with  tissue  juices  rich  in  albumin;  (2)  the  continuous 
absorption  of  small  amounts  now  rendered  soluble. 

Balzer^  confirmed  the  work  of  Dalche  and  Villejean  except 
that  he  used  citrate  of  bismuth.  He  did  not  think  that  the 
stomatitis  due  to  the  bismuth  is  similar  to  that  due  to  mercury. 
The  bismuth  tends  more  to  a  membranous  formation  and  appears 
deposited  on  the  margins  of  the  gums.  There  is  also  not  so  much 
loosening  of  the  teeth  with  bismuth  and  not  so  much  pus  due  to 
growth  of  mouth  bacteria.  He  found  that  bismuth  was  eliminated 
in  the  urine,  bile,  and  saliva. 

Pisenti'*  in  an  experimental  study  of  the  action  of  bismuth  on 
the  organs  of  the  rabbit,  found  that  there  were  lesions  in  various 
organs.  In  the  kidneys  there  was  necrosis  of  the  epithelium  of 
the  convoluted  tubules.  In  the  digestive  system  there  was  partial 
hyperemia  and  partial  pigmentation  without  destruction  of  the 
mucosa.    The  liver  cells  were  the  seat  of  fatty  degeneration. 

Mayser,^  in  a  long  article,  quotes  from  all  the  literature  up  to 
1892,  and  adds  some  experimental  data  of  his  own.  He  considered 
that  the  black  pigmentation  in  the  large  intestine  was  due  to 
bismuth  sulphide  and  not  to  extravasated  blood,  as  Mory  and 
Feder-Meyer  had  thought.  Chemical  examination  showed  bismuth 
in  the  blood,  urine,  stomach,  small  and  large  intestine,  and  kidneys, 
but  not  in  the  bile,  brain,  or  muscles.    He  concluded  from  his  experi- 

'  Comptes  Rendus  d.  Stances  et  Memoires  de  la  Soc.  de  Biol.,  Paris,  1SS9,  n.  s.,  1,  537 
s  Annali  Universita  Libera  di  Perugia,  18S7-18SS,  iii,  87  to  lOG. 
'  Inaug.  Dissert.,  Freiburg  in  Baden,  1892. 
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incuts  tliat  hisimitli  li;is  a  poisonous  cflVct  on  tlic  kidneys  ciUising 
necrosis  ot"  tlu-  tul>ular  cpitlidinni  and  a  production  of  casts.  The 
necrosis  proceeds  slowly  and  does  not  lead  to  <;reat  loss  of  substance. 
He  saw  calcified  deposits  here  and  there.  At  times  one-half  of 
the  kiiiney  ct)ntained  them,  the  other  half  was  free.  The  glomeruli 
were,  at  times,  calcified.  lie  compared  his  findings  to  those  pro- 
(hiced  l)y  chromic  acid  and  mercury  nephritis.  The  calcification 
found  was  apparently  caused  by  long-standing,  mild  poisoning. 
The  most  severe  changes  followed  subcutaneous  injections,  due 
to  the  better  absorption  of  bismuth  when  given  in  this  manner. 

Although  there  are  some  minor  dilTerences  in  the  conclusions 
of  these  authors,  they  are  in  substantial  agreement  concerning 
the  toxicity  of  bismuth  when  given  to  animals.  In  all  cases  great 
care  was  taken  to  employ  only  absolutely,  chemically  pure  bismuth 
salts. 

Bohme/^  in  19f)7,  reported  a  fatal  case  of  poisoning  following 
the  internal  administration  of  bismuth  subnitrate,  in  which  the 
symptoms  were  violently  acute  and  were  like  those  described  by 
Collishon  in  nitrite  poisoning.  There  w^as  methemoglobinemia 
before  the  child  died.  This  led  him  to  investigate  the  breaking 
up  of  bismuth  subnitrate  in  the  intestinal  canal.  Collishon  had 
already  stated  his  belief  in  1889  that  the  toxic  symptoms  due  to 
nitrite  poisoning  and  those  due  to  poisoning  following  the  adminis- 
tration of  bismuth  subnitrate  were  the  same.  He,  therefore, 
thought  that  the  nitrites,  not  bismuth,  Avere  responsible  for  the 
symptoms. 

Bohme  showed  that  bismuth  sul)nitrate  in  contact  with  the  feces 
liberated  nitrites.  He  also  found  that  when  colon  bacilli  were 
grown  in  bouillon  to  which  bismuth  subnitrate  was  added,  that 
nitrites  were  formed.  Since  Bohme's  report  several  fatal  cases 
have  been  published  in  all  of  which  there  were  cyanosis,  collapse, 
diarrhea,  and  the  blood  was  of  a  chocolate  color  before  death. 
The  color  was  due  to  methemaglobin.  In  certain  cases  of  intestinal 
disease  the  administration  of  bismuth  subnitrate  followed  by  death 
may  be  due  to  the  sudden  liberation  of  nitrites,  but  it  cannot  be 
doubted  that,  in  view,  of  the  experimental  evidence,  bismuth 
is  the  toxic  agent  in  the  chronic  forms  surely  and  in  the  fatal  cases 
wdiere  it  has  been  applied  to  raw^  surfaces  as  bismuth  paste. 

Case  Report.  L.  N.,  Hosp.  No.  100(38,  a  white  girl,  aged  nine 
years,  of  Finnish  parents,  was  admitted  to  the  Milw'aukee  County 
Hospital,  September  9,  1911,  complaining  of  sore  mouth.  Her 
home  surroundings  have  ahvays  been  of  a  squalid  kind.  Both 
parents  probably  have  syphilis,  one  certainh^  had  syphilis  before 
this  child  was  born.  One  sister,  aged  seven  years,  died  in  this 
hospital  of  generalized  tuberculosis.    The  patient  had  never  been 

"Arch.  f.  expcr.  Path.  u.  Pharniakol.,  Leipzit;,  1907.  Ivii.  441  to  4.")2. 
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a  robust  child.  In  January,  1910,  she  was  in  a  hospital  on  account 
of  a  weak  back.  A  diagnosis  of  tu})ercuIosis  of  the  spine  was  made 
and  she  lay  on  a  Bradford  frame  for  one  year.  During  1910, 
there  was  an  iliopsoas  abscess  which  pointed  at  the  front  of  the 
leg  opposite  the  lesser  trochanter.  This  abscess  was  twice  incised, 
once  above  Poupart's  ligament,  once  below.  In  November,  1910, 
about  2  ounces  of  bismuth  subnitrate  paste  (Beck's)  were  injected 
into  the  sinus.  The  opening  of  the  sinus  in  the  leg  below  the 
groin  promptly  closed  and  no  paste  ever  was  extruded.  Within 
two  weeks  a  black  line  was  noticed  at  the  gum  margins.  This 
has  persisted,  becoming  occasionally  more  prominent,  again  less 
noticeable.  In  August,  1911,  a  "sore"  started  in  the  right  cheek 
opposite  the  upper  second  molar  tooth.  Later  there  was  ulcera- 
tion of  the  right  side  of  the  tongue. 

On  admission  the  child  was  enveloped  in  a  plaster  cast  from 
armpits  to  the  crests  of  the  ilia.  On  examination,  after  removal 
of  the  cast,  she  was  seen  to  be  well  nourished  and  of  normal  size. 
There  were  evidences  of  old  rickets  on  the  head  and  chest.  The 
chest  was,  however,  fairly  well  formed,  but  flaring  below.  There 
was  slight  impairment  of  the  percussion  note  beneath  the  left 
clavicle  with  prolongation  of  expiration.  There  was  a  scar  about 
3  cm.  long  in  the  right  iliac  fossa  and  a  small  puckered  scar  on 
front  of  the  right  thigh.  The  spleen  was  palpable.  There  was 
general  glandular  enlargement,  especially  a  large  collection  of 
glands  beneath  the  ramus  of  the  right  mandible  causing  a  visible 
swelling.  The  breath  was  very  fetid,  the  teeth  yellowish,  many 
were  decayed,  especially  those  of  the  lower  right  jaw.  The  front 
teeth  were  not  notched  but  were  roughened  both  laterally  and  on 
the  edges. 

On  the  gum  margins  of  both  jaws  both  on  the  inner  and  outer 
sides  there  was  a  dark  violet-black  line  averaging  1.5  mm.  in  depth, 
which  did  not  quite  reach  the  free  border  of  the  gum  margin  (Figs. 
1  and  2).  This  line  was  smooth  and  somewhat  glistening.  The 
teeth  were  not  loosened  and  there  was  very  little  pyorrhea  alveo- 
laris.  The  tongue  was  heavily  coated  with  a  brownish  fur.  Along 
the  whole  right  edge  of  the  tongue  extending  nearly  to  the  tip 
was  a  bluish-  or  violet-black  discoloration  which  in  its  widest 
part  was  2  cm.  and  extended  toward  the  dorsum  and  ventral 
surfaces  for  a  short  distance  and  having  rather  sharply  defined 
margins.  Along  the  very  edge  of  the  tongue  in  the  centre  of  the 
discoloration  was  a  white,  opaque,  serrated  membrane,  which  was 
adherent  to  the  underlying  tissues.  On  the  buccal  surface  of  the 
right  cheek  were  two  discolored  plaques,  one  near  the  angle  of  the 
mouth  and  one  (the  earlier  one)  with  its  centre  about  opposite 
the  upper  second  molar  tooth.  This  latter  was  2.5  to  3  cm.  in 
diameter,  the  former  was  irregular  in  outline  and  smaller.  They 
had  exactly  the  same  appearances  as  the  ulcer  on  the  tongue. 
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The  l)Iue  discoloratii)n  was  sliarply  demarcated  from  the  sur- 
rounding fairly  healthy  mucous  membrane.  White  necrotic 
serrated  meml)ranes  covered  about  half  of  each  ulcer,  the  centre 
of  the  patch  corresponding  to  the  centre  of  the  necrotic  cap. 


Fig.   1. — Showing  the  lino  on  both  gums  and  the  somewhat  notched  incisors 


Fig.  2. — Extcn=ivu  ulceration  of  the  tongue  with  the  diphtheritic  membrane. 


An  a:-ray  of  the  riglit  lumbar  region  (Fig.  3)  showed  an  irregular 
shadow  in  the  lumbar  nuiscles  about  10  cm.  long  and  2  to  4  cm. 
broad  from  which  delicate  shadows  ran  to  the  opening  of  the  sinus 
in  the  upper  leg.  This  was  evidently  about  2  ounces  of  bismuth 
paste  which  did  not  appear  much  encapsulated. 

The  Xoguchi  reaction  was  negative  on  two  occasions.  The 
red  blood  corpuscles  were,  5,600,000;  leukocytes,  14,600;  hemo- 
globin, 90  per  cent.  (Sahli)  on  admission.  (The  leukocytosis  was 
evidently  due  to  the  alveolar  abscess  on  the  right  side.)  The 
differential  count  of  the  white  cells  showed  nothing  abnormal. 
The  urine  was  of  1020   to  1025    specific  gravity,    contained   no 
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albumin  nor  casts,  and  on  several  examinations  no  bismuth  could 
be  found. 

The  patient  gradually  improved.  The  ulcers  in  the  mouth 
became  less  foul,  the  breath  became  much  less  fetid.  When  she 
left  the  hospital,  February  19,  1912,  the  following  note  was  made: 
The  condition  has  practically  cleared.  The  tongue  is  perfectly 
(•l(>im  on  the  right  margin.     On  the  right  cheek  is  a  verv  slight 


Fig.  3. — Sketch  from  i-ray  plate  showing  location  of  bismuth. 

violet  discolorated  area  corresponding  to  the  large  spot  of  ulcera- 
tion. The  breath  is  no  longer  disagreeable.  The  line  on  the  gums, 
both  within  and  without  is  still  present. 

This  case  is  almost  the  exact  counterpart  of  those  reported  by 
Gaucher  and  Balle.^^  They  record  the  fact  that  Kocher  in  1881, 
after  his  recommendation  of  bismuth  for  dressing  wounds,  reported 


Bull   et  m6  n   de  Soc   des  Hop   de  Paris,  Paris,  1S95,  s.  .3,  xii,  773, 
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I  cases  of  poisoiiiiij;,  in  1  ot"  wliicli  a  hhukish  discoloration  aijpcarcd 
n  tlic  jjums  at  the  alveolar  dental  horder  the  day  after  the  dressin«j 
to  a  larjje  raw  snrface.  IVtersen  in  iss!').  they  remark,  also  ol)served 
a  case  in  a  «;irl,  aj^cd  fonrteen  years,  following  operation  and  dress- 
ing with  hisniuth  suhnitrate.    There  was  stomatitis  and  salivation. 

Amonj;  other  case  reports  are  those  of  Mahne,'-  E.  G.  Beck,'-^ 
l)a\  id  and  Kantl'man,'^  Don,'*  etc. 

Symptoms.  From  the  cases  reportetl  we  can  dednce  a  rather 
typical  picture  which  dill'ers  from  the  poisoning  of  lead  and  of 
mercury. 

There  are  three  stages:  (1)  Benign,  where  the  violet-black  line 
is  the  only  manifestation;  (2)  moderately  severe,  where  there  is 
stomatitis,  more  or  less  acute,  to  which  succeeds  a  chronic  stoma- 
titis characterized  by  discoloration  of  the  gum  margins  and  tatooing 
of  the  mucosa  which  extends  to  the  buccal  cavity;  (3)  a  severe 
form  characterized  by  a  longer  duration  of  the  stomatitis,  the 
margins  of  the  gums  and  tattoo-like  phuiues  ulcerate,  secondary 
infections  super\ene,  and  general  symptoms  as  fever,  hiccough, 
vomiting,  diarrhea,  and  albuminuria  occur. 

Prodromal  symptoms  are  slight  or,  if  present,  there  is  only 
malaise,  slight  salivation  or  tenderness  about  tlie  mouth.  There 
soon  follows  the  line  on  the  gums  or  tattoo  pla([ues  and  ulcera- 
tions on  the  buccal  mucosa.  The  bismuth  line  occupies  a  part 
or  all  of  one  or  both  jaws.  It  resembles  the  lead  line  but  differs 
from  it  because  of  its  really  violet  tint.  In  benign  cases  the  gum 
margin  is  not  swollen.  In  severe  cases  there  may  be  swelling, 
ulceration,  and  loosening  of. the  teeth.  Cessation  of  the  bismuth 
treatment  brings  about  improvement,  l)ut  the  gums  still  retain 
the  discoloration  for  some  time. 

The  line  on  the  gums  is  usually  the  first  symptom  of  the  poison- 
ing, but  occasionally  there  are  plaques  on  the  buccal  mucosa  like 
tattoo  marks.  The  bismuth  plaques  may  be  found  anywhere  in 
the  mouth  but  show  preference  for  sites  where  the  teeth  and  gums 
come  in  contact  and  the  first  plaque  is  often  at  or  near  the  opening 
of  the  duct  of  the  parotid  gland.  The  ulceration  is  more  apt  to 
occur  at  this  situation.  The  sides  of  the  tongue  are  also  frequent 
sites  of  ulceration. 

The  color  is  the  same  in  all,  a  violet  black.  The  lesions  rarely 
appear  insidiously,  but  are  usually  preceded  l)y  salivation  and 
erythematous  stomatitis.  At  times  the  lesions  come  on  rapidly 
w'ith  edema. 

The  spots  may  be  simply  small  areas  of  bluish  violet-black 
color,  in  severer  cases  there  is  some  swelling  and  a  diphtheritic 

«  Berl.  klin.  Woch.,  1905,  xlii,  232. 

»  New  York  Med.  Jour.,  1909,  Ixxxix,  10. 

»  lUinoia  Med.  Jour.,  1900,  xvi,  370;  Jour.  Amer.  Med.  Assoc,  1909.  lii,  103.5,  1953. 

"  British  Med.  Jour.,  1909,  i,  1481,  and  1908,  ii,  1604. 
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white  membrane  in  the  centre.  This  is  characteristic  of  bismuth. 
In  very  severe  cases  gangrene  occurs  with  resulting  loss  of  sub- 
stance. 

Tiie  breath  is  usually  foul,  depending  uj^on  the  state  of  the  lesion. 

The  spots  appear  simultaneously  or  in  crops.  They  cause  more 
or  less  functional  disturbance  and  thus  tend  to  weaken  the  patient. 
Mastication  may  become  impossible.  The  swollen  and  painful 
tongue  may  with  difficulty  be  protruded.  Ulcerations  on  the  soft 
palate  and  tonsils  may  cause  hoarseness.  Salivation  is  marked 
and  when  healing  of  ulcers  begins  the  saliva  may  be  so  tenacious 
as  to  interfere  Avith  swallowing.  The  patient  in  these  severe  types 
naturally  emaciates,  and  there  is  often  fever  due  to  secondary 
infections.  There  also  may  be  dysphagia,  vomiting,  and  diarrhea. 
The  urine  may  even  be  blackish  and  frequently  contains  bismuth. 
Occasionally  albumin  and  casts  are  present.  These  symptoms 
are  j)roduced  by  a  pure  bismuth  salt.  They  are  not  the  result 
of  impurities,  such  as  lead,  arsenic,  or  antimony. 

The  Cause  of  the  Poisoning.  Our  views  in  regard  to  the 
toxicity  of  the  bismuth  preparations  luue  undergone  a  marked 
change  since  von  Bardeleben  wrote,  in  1S92,  that  of  one  thing  we 
were  sure;  that  was  that  even  applications  of  magisterium  bismuthi 
to  large  raw  surfaces  would  not  cause  symptoms  of  poisoning  unless 
the  i)reparation  were  impure.  Since  then,  and  even  before  then 
(Kocher),  there  have  been  numerous  reports  of  poisoning  by  bis- 
muth until  a  fatal  case  reported  in  1906  by  Benneke  and  Hoffman^'' 
in  a  child,  aged  three  w^eeks,  to  whom  bismuth  subnitrate  had  been 
given  for  a:-ray  examination,  and  a  fatal  case  reported  by  Bohme,^^ 
in  1907,  led  Bohme  to  investigate  the  subject  carefully.  His  results 
have  already  been  outlined. 

Since  then  others,  among  wdiom  are  Novak  and  Gutig,^*  Meyer,^^ 
E.  G.  Beck,2o  and  Zabel,^^  have  reported  cases,  some  fatal,  some 
showing  marked  collapse  w^ith  recovery,  in  which  methemaglobin 
was  shown  to  be  present  in  the  blood  in  some  cases.  These  authors 
are  firm  in  their  belief  that  the  splitting  of  the  subnitrate  into 
nitrites  is  responsible  for  the  toxic  eft'ects  and  they  call  it  nitrite 
poisoning.  Beck  goes  so  far  as  to  say  that  the  line  on  the  gums 
is  a  good  sign.  He  has  injected  720  grams  (!)  of  33  per  cent,  paste 
into  the  pleural  cavity.  Symptoms  of  poisoning  set  in  and  he 
removed  the  paste.    Recovery  followed. 

Schumm-2  ^j-,(]  Lorey-''  have  been  able  to  demonstrate  frequently 
methemaglobin  by  means  of  the  spectroscope  in  the  blood   of 


•6  Miinch.  mcd.  Woch.,  190C,  liii,  945.  "  Loc.  cit. 

18  Berlin,  klin.  Woch.,  1908,  xlv,  1764  to  1768. 

»9  Therapeutische  Monatshefte,  1908,  xxii,  388  to  390. 

=»  Jour.  Amer.  Med.  Assoc,  1909,  lii,  14  to  18:  Zentralbl.  f.  Chir.,  1910,  xxxvii,  601  to  606. 

=1  Deutsch.  med.  Woch.,  1909,  xxxv,  200. 

"  Ibid.,  1910,  xxxvi,  1250.  =^  Ibid. 
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those  taking  lar^^e  dusi'S  of  hisinutli  suhiiitratc,  a  fact  not  until 
then  known.  None  couKl  be  found  with  therapeutic  doses  of  tlie 
suhnitrate  an(]  none  couhl  he  demonstrated  when  large  doses  of 
hisnuith  carbonate  or  oxychlorate  were  administered.  They 
deny  the  contention  of  Lewin  that  bisnnith  subnitrate  poisoning 
is  due  only  to  the  bismuth. 

On  the  contrary,  there  is  considerable  experimental  work  with 
various  bisnnith  salts  in  which  the  symptoms  have  ])een  prac- 
tically similar.  Thus  ammoniate  citrate  of  bismuth  (Feder-Meyer,-^ 
Mory-^),  subnitrate  (Dalche  and  Villejean-^),  bismuth  sodium  tar- 
trate (iNIayser)-",  bismuth  oxide  and  bismuth  carbonate  (Steinfeld 
and  Meyer-^)  have  been  shown  to  produce  acute  or  chronic 
poisoning  in  animals.  Dermatol  and  Airol  have  produced  symp- 
toms of  bismuth  poisoning  (Glaser,-^  Weissmiiller/"  Aemmer,^^ 
Stoeckel).^- 

Lewin^'  holds  that  all  the  symptoms,  line  on  gums,  ulceration, 
malaise,  diarrhea,  nephritis,  collapse,  are  produced  by  metallic 
bismuth  and  have  nothing  in  common  with  nitrite  poisoning. 
He  says  that  only  a  marked  and  easily  demonstrable  presence 
during  life  of  methemaglobin  in  the  blood  can  cause  illness  or 
death.    All  the  preparations  of  bismuth  are  toxic. 

Dalche  and  Villejean^^  called  attention  to  the  similarity  in  the 
toxic  eflfects  of  lead,  mercury,  and  bismuth.  It  is  generally  believed 
that  a  lead  line  on  the  gums  is  a  sign  of  poisoning  by  lead;  that 
spongy  gums,  stomatitis,  and  salivation  indicate  poisoning  by 
mercury,  then  why  do  not  a  violet-black  line  on  the  gums,  saliva- 
tion and  ulceration  indicate  poisoning  by  bismuth?  It  may  be, 
and  probably  is,  true  that  in  certain  cases  of  so-called  bismuth 
poisoning  following  the  administration  of  enormous  single  doses 
of  bismuth  sul)nitrate  when  there  was  inflammatory  disease  of 
the  digestive  tract,  and  when  there  was  methemaglobinemia  and 
death,  the  poisoning  was  due  to  nitrites.  There  is  too  much  experi- 
mental and  clinical  evidence  showing  that  it  is  the  bismuth  its'elf 
which  is  the  poisonous  agent,  to  allow  us  to  accept  unreservedly 
the  idea  that  all  the  symptoms  in  all  the  fatal  cases  are  due  to 
nitrite  poisoning.  All  the  fatal  cases  reported  in  which  methe- 
maglobinemia was  present  occurred  either  in  weakly  infants  the 
subjects  of  gastro-intestinal  disorders,  or  in  adults  in  whom  there 
was  inflammatory  disease  of  the  digestive  tract. 

A  substance  which  is  capable  of  causing  the  appearance  of 
albumin  and  casts  in  the  urine  and  which  experimentally  has 
produced  glomerulonephritis,  cannot  be  innocuous. 

''  Loc.  cit.  ^  Loc.  cit.  26  i^c.  cit. 

''  Loc.  cit.  28  Loc.  cit 

2»  Berlin,  klin.  Woch.,  1892,  p.  1024.  "  Ibid..  1891,  p.  1201. 

"  Schweizer  Correspondenzbl.,  1897,  p.  187.  "  Quoted  by  Dreesmann. 

w  Munch,  med.  Woch.,  1909,  Ivi,  643  to  645-  **  Loc  cit. 
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(lENEKAL  Comment.  In  the  literature  there  are  reports  of  more 
than  20  deaths  caused  by  the  admhiistrations  of  bismuth  prepa- 
rations internally  or  as  dressings  for  large  raw  wounds  (burns 
particularly).  There  are  numbers  of  cases  of  moderately  severe 
poisoning  such  as  the  case  reported  in  this  paper.  Verbal  and 
written  conniiunications  to  me  show  that  there  must  be  many 
cases  of  rather  severe  poisoning  following  the  use  of  Beck's  paste 
which  arc  not  reported  in  the  literature. 

Beck  naturally  defends  his  paste,  and  in  several  articles  has 
stated  his  conviction  that  the  toxic  effects  are  the  result  of  nitrite 
poisoning.  His  position  does  not  seem  to  be  tenable  in  view  of 
the  weight  of  evidence  that  bismuth  itself  is  at  times  quite  toxic 
to  the  human  organism. 

It  seems  to  be  established  from  the  data  collected  that  the  indis- 
criminate use  of  bismuth  subnitrate  in  sinuses  or  in  the  intestinal 
canal  is  not  devoid  of  danger.  It  would  appear  that  one  should 
take  care  that  the  paste  in  sinuses  is  gradually  extruded.  Should 
it  remain  deep  in  the  sinus,  it  should  be  removed  after  a  few  days. 
In  using  it  for  .r-ray  work  in  the  intestines,  it  appears  best  to  with- 
hold it  in  inflammatory  cases  or  in  cases  where  patients  are  much 
run  down  in  health. 

Substitutes  such  as  carbonate  of  bismuth  and  oxide  of  iron, 
Fe203,  have  been  recommended  and  are  now  being  extensively 
used.  The  latter  is  highly  recommended  (Alexander,^^  Taege,^*^ 
etc.). 

In  conclusion,  it  would  seem  that  bismuth  salts,  like  lead  and 
mercury  salts,  may  cause  definite  and  characteristic  symptoms  of 
poisoning  in  more  or  less  susceptible  persons.  Peculiarly  character- 
istic of  bismuth  stomatitis  is  the  whitish  diphtheritic  membrane 
which  caps  the  ulcers.  The  visceral  lesions  caused  by  bismuth 
also  show  that  it  is  one  of  the  metallic  poisons  and  therefore, 
should  be  used  with  caution. 
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WEIGHT    CURVES    IN    TYPHOID    FEVER.' 
By  Warrex  Coleman,  M.l)., 

PROFESSOR  Of    CLINICAL   MEDICINK   AND   APPLIED   PH  AKM  AC'OLOG^  ,    CORNELL  IINIVER.HITY 

MEDICAL   college;    VISITING    PHYSICIAN    TO    BKLLEVLE    HOHPITAl, 

NEW    YORK    CITY. 

While  there  can  he  httle  (h)ul)t  that  iiixler  the  ancient  (h)Ctrine 
of  "stuff  a  cold  and  starve  a  fever,"  loss  of  weij^ht  in  the  continued 
fevers  Mas  even  greater  than  it  is  today,  I  shall  confine  the  present 
discussion  to  the  period  durin>;  which  typhoid  fever  has  heen 
rec()<:nized  as  a  distinct  disease — that  is  since  IS.'JT,  when  Gerhard 
and  Pennock-  finally  established  its  differentiation  from  tyi>lius 
fever.  From  that  time  to  the  present  emaciation  has  been  con- 
sidered a  characteristic  symptom  of  the  disease.  It  occurs  in 
greater  or  less  degree  in  all  or  nearly  all  cases.  It  is  prominently 
mentioned  in  all  c()mi)lete  descriptions  of  the  disease,  and  has  been 
regarded  as  a  deplorable  but  necessary  consequence  of  the  infec- 
tion. According  to  Loomis:^  "Emaciation  is  perhaps  more  marked 
and  rapid  in  this  than  in  any  other  form  of  fever.  It  commences 
early  and  is  progressive.  By  the  time  a  patient  has  reached  the 
fourth  week  of  a  typhoid  of  even  moderate  severity,  he  is  usually 
in  a  condition  of  extreme  emaciation."  On  the  other  hand,  while 
admitting  the  occurrence  of  extreme  grades  of  emaciation,  Cursch- 
mann  thinks  that  the  losses  in  typhoid  fever  are  not  so  great  as 
would  })e  anticipated,  if  one  considers  the  duration  of  the  disease 
and  the  extent  of  the  losses  in  other  infections. 

Comparatively  early  in  the  history  of  typhoid  fever  exact  obser- 
vations were  made  upon  the  extent  of  the  loss  in  weight.  Yet  in 
view  of  the  fact  that  the  majority  of  authors  do  not  record  the 
amount  of  food  taken,  it  is  difficult  to  compare  their  results.  In 
a  few  instances,  however,  they  have  either  plotted  out  the  weight 
curves  or  have  furnished  data  from  which  such  curves  could  be 
constructed. 

The  following  general  summary  represents,  I  })elieve,  the  most 
important  results  of  all  previous  investigations: 

Loss  of  weight  occurs  in  practically  all  cases  of  typhoid  fever  but 
varies  greatly  in  extent. 

The  severer  the  infection  and  the  longer  the  duration  of  the 
fli.sease,  the  greater  the  total  loss. 

The  greatest  loss  observed  by  Curschmann^  at  the  beginning 
of  convalescence  was  41  per  cent,  of  the  body  weight.    Scharlau-^ 

'  Piesented  in  abstract  before  the  Association  of  American  Physicians  at  the  Twentj  seventli 
Annual  Meeting,  held  at  Atlantic  City.  May  15,  1912. 

2  Amer.  Joitr.  MiD.  Sci  ,  1S37,  xix  and  xx.  »  Practical  Medicine   1802,  St h  ed.,  070. 

*  Nothnagel's  Encyclopedia  of  Practical  Medicine,  1905,  Amer.  ed.,  Sfi.S 
'  Theoretisch- practische  Abhandl.  ubci  dun  Typhus,  etc.    185.3. 


OGO  COLEMAN:   WEIGHT   CURVES   IN  TYPHOID   FEVER 

liiid  i)rc'\  iously  recorded  a  loss  of  30  i)or  cent.  Losses  of  19  per  cent, 
ill  severe,  and  10  per  cent  in  mild,  cases  are  common  (Cnrscli- 
mann).  On  the  other  hand,  the  losses  may  he  relatively  insignifi- 
cant, 1.5  per  cent,  to  3  per  cent,  in  severe  and  1  per  cent,  to  1.1 
per  cent,  in  mild  cases  (Curschmann.) 

Daily  losses  of  300  to  500  grams  are  common;  they  may  reach 
1500  grams  (Botkin"^);  and  in  a  case  complicated  by  parotiditis  the 
loss  amonnted  to  2500  grams  in  one  day  (Lorain^). 

Lorain  states  that  the  maximum  loss  is  reached  at  the  end  of 
the  second  or  beginning  of  the  third  week,  while  according  to 
Curschmann  it  is  reached  more  frequently  in  the  third  than 
in  the  second  week. 

Kohlschiitter^  found  that,  after  the  more  active  period  of  the 
disease  is  over,  the  losses  diminish  with  each  week  up  to  complete 
defervescence.  Puritz^  observed  a  corresponding  diminution  in 
the  elimination  of  nitrogen. 

Complications  increase  the  loss  of  weight  (Lorain,  Cohin^"). 

While  loss  of  weight  usually  ends  with  the  return  of  the  temper- 
ature to  normal,  it  may  extend  far  into  convalescence  (Leyden"), 
according  to  Curschmann  to  the  third  week.  Curschmann  has 
observed  a  loss  of  four  pounds  in  the  first  week  of  convalescence. 

All  patients  gain  weight  in  convalescence,  some  rapidly,  appar- 
ently without  much,  if  any,  increase  in  the  quantity  of  food. 

Contrary  to  the  conclusions  of  the  majority  of  observers.  Gamier 
and  Sabareanu^-  found  in  their  cases  that  the  weight  remained 
stationary,  or  increased  a  little,  during  the  active  febrile  period; 
it  diminished  rapidly  at  defervescence;  and  in  the  afebrile  period, 
remained  unchanged  until  the  patient  began  to  take  more  food, 
when  it  increased.  They  attribute  the  course  of  the  curve  to  the 
retention  of  water,  and  its  sudden  elimination. 

Figs.  1  and  2  are  taken  from  Puritz  and  Lorain.  They  illustrate 
the  main  features  of  the  summary.  Puritz's  patient  received  a 
relatively  full  diet,  taking  an  average  of  160  grams  of  protein, 
()0  to  90  grams  of  fat,  and  300  grams  of  carbohydrate  a  day. 
Lorain's  patient  received  only  a  few  spoonsful  of  milk. 

The  loss  of  weight  in  typhoid  fever  has  been  attributed  to 
three  factors:  (1)  Partial  starvation;  (2)  the  febrile  temperature; 
and  (3)  the  toxic  destruction  of  protein. 

1.  Partial  Starvation.  Apparently  at  all  periods  in  the  history 
of  typhoid  fever  it  has  been  recognized  that  patients  suffering 

•  Med.  Klin,  in  demonstrativen  Vortragen,  Berlin,  1807,  French  translation,  Paris.  1872,  de  la 
fiSvre. 

'  De  la  temp,  du  corps  huniain  et  ses  \ariations,  etc.,  Paris,  1877-79  ii,  12S  et  seq. 

8  Volkmann's  Sammlung  inn.  Med.,  1887,  No.  103  (No  303),  p.  2773. 

'  Virchow's  Aich.  f   path.  Anat.,  1893  cxxxi,  327. 

■0  Bull.  g6n.  d.  ther.,  1887,  cxii,  397. 

"  Deutsch.  Arch.  f.  klin.  Med.,  1869,  v,  366. 

«  Bull.  M6d.,  1908,  xxii,  999. 
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from  till'  disease  were  uiideriionrislied.     Hretonneaii'''  characterized 
their    CDiidition   by   the  term  uutapliagia.     Graves,'^  Trousseau,'^ 
Chuchiowsky,'^  Flint, ^^  Barrs,'^  and  Shattuck'**  insisted,  in  their 
respective   periods,  that  typhoid   fever  patients  were  undernour- 
ished, and  intro(hiced  diets  of  greater  nutritixe  vahic. 

Proof  of  tlie  infiuence  of  partial  starvation  ui)on  the  loss  of  weight 
occurring  during  the  disease  is  furnished  by  the  observations  of 
Puritz,  von  Leyden  and  Klemperer,-"  and  others  who  succeeded  in 
diminishing  the  loss  by  increasing  the  intake  of  food.  Recently 
it  has  been  found  possible  to  maintain  many  i)atients  in  weight 
equilibrium  by  administering  sufficie'^it  food. 

LORAIN'S  CASE 
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Fig.  1. — Shewing  influence  of  complication  on  weight.     Patient  received  only  a  few 
spoonsful  of  milk  a  day. 


2.  The  Febrile  Temperature.  The  efl'ects  of  an  artificially  raised 
temperature  (through  hot  baths,  heated  air,  or  injury  to  the  heat 
centres)  upon  protein  metabolism  are  comj)aratively  well  known. 
It  is  ])robable,  but  has  not  been  proved,  that  fat  and  carbohydrate 
metabolism  are  similarly  affected.  Temperatures  under  39°  C. 
cause  only  .slight  increase  in  protein  destruction;  temperatures  over 
39°  C.  likewise  have  but  little  eflPect  unless  they  are  prolonged  for 
more  than  three  hours;  artificial  heating  for  twelve  hours  has 
caused  an  increase  in  protein  destruction  amounting  to  37  jicr  cent. 
(F.  Voit).2i 

These  results  apparently  confirm  the  clinical  observation  that 
intermittent  temperatures  are  not,  as  a  rule,  attended  by  such 

"  Cited  by  Trousseau,  Clinique  M6dicale,  Paris,  1872,  4th  ed.,  i,  353. 

'<  Clinical  Medicine,  New  Sydenham  Society,  1884,  i,  13tj 

"  Clinique  M6dicale,  Paris,  1873,  4th  ed  ,  i,  350.  '«  Cited  by  Puritz. 

"  Practice  of  Medicine.  '«  Biiti.sh  Med.  Jour.,  1897,  i,125. 

"  Jour.  Amer.  Med.  Assoc.,  1897,  xxix,  51. 

1"  Von  Jjeyden's  Handb.  d.  Ernahrungs-Tlicrapie,  1904,  2d  ed.,  p.  332  et  seq. 

"  Sitzungsberichte  c.  CJesellschaft  f.  Morph.  u.  Physiologic  in  Miinchen,  1895,  xi,  120. 
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marked  loss  of  weight  as  those  which  are  continuous.    They  also 
suggest  that  the  diminished  loss  in  the  later  stages  of  typhoid 
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fever  may.  be   due  in   part  to   the   change   in   character   of   the 
temperature  curve. 
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3.  Toxic  Destruction  of  Protein.  The  loss  ^A'  nitrogen  in  tlic 
infectivo  tVvors  is  <,'rcatt"r  tluiii  occurs  in  a  licaltliy  man  who  is 
starved,  or,  accordinj;  to  the  connnon  helici*,  than  can  he  accounted 
for  hy  the  pyrexia  itself.  l)j)on  this  basis  it  has  l)een  assumed 
that  the  toxins  of  the  infecting  microorganism  exert  directly  a 
destructive  influence  upon  the  cells  of  the  body. 

Whether  the  theory,  in  its  generally  accepted  form,  is  correct  or 
not  does  not  concern  us  at  this  time.  It  has  been  proved  possbile 
to  bring  a  patient  suffering  from  typhoid  fever  into  nitrogen  and 
weight  equilibrium  by  the  exhibition  of  a  diet  containing  a  large 
amount  of  carbohydrate,  and  a  relatively  small  amount  of  protein. 

Wateu-ketentiox  Theory.  The  discussion  of  weight  curves 
in  typhoid  fever  would  not  be  complete  without  reference  to  the 
theory  of  water  retention.  This  theory  must  be  considered  from 
two  standpoints:  (1)  The  influence  of  the  disease  itself,  and  (2) 
the  influence  of  a  diet  containing  a  large  amount  of  carbohydrate. 

1 .  TJie  Influence  of  the  Disease.  The  water  balance  has  not  been 
thoroughly  investigated  for  any  fever,  and  conflicting  opinions 
are  held  concerning  it  in  typhoid  fever. 

Leyden  was  one  of  the  first  to  refer  to  the  theory  of  water  reten- 
tion. The  sudden  losses  of  weight  which  have  been  observed  wdth 
remissions  of  temperature,  especially  toward  the  end  of  the  febrile 
period,  probably  indicate  that  water  is  retained  in  some  cases. 
Yet  Krauss^^  speaks  of  the  "alleged  retention  of  water  in  fever"  as 
pure  "  conjecture."  Stahelin's-^  dog,  infected  with  surra,  eliminated 
more  w^ater  than  he  ingested.  Schwenkenbecher  and  Inagaki^^ 
conclude  from  their  experiments  that  water  is  not  retained  in  the 
body  in  fever, 

On  the  other  hand.  Gamier  and  Sabareanu^^  believe  that  retention 
of  w'ater  occurs  during  the  febrile  stage  of  typhoid  fever  and  that 
this  is  responsible  for  the  supposed  maintenance  of  weight  during 
this  period. 

In  view  of  the  conflicting  opinions  and  the  absence  of  conclusive 
studies  of  the  w^ater  balance,  the  question  of  water  retention  in 
fever  due  to  the  disease  itself  must  be  left  open  for  the  present. 

2.  The  Influence  of  a  Diet  Rich  in  Carbohydrate.  The  increasing 
use  of  diets  rich  in  carbohydrate  in  typhoid  fever  renders  it  impor- 
tant to  determine  whether  such  a  diet  is  likely  to  cause  retention 
of  water  in  the  body.  As  is  well  known,  a  poorly  balanced  diet 
may  cause  variations  in  the  excretion  of  water.  For  example,  in 
an  experiment  conducted  by  Benedict  and  Milner,'-''  it  was  found 
that  water  was  retained  on  the  first  of  three  days  when  the  sub- 
ject was  confined  to  a  diet  consisting  of  965  to  969  grams  of  carbo- 

"  Von  Noorden's  Metabolism  and  Practical  Medicine,  Chicago,  1907,  ii,  139, 
«  Arch.  f.  Hygiene,  1904,  1,  77. 

"  Arch.  f.  Exp.  Path    u.  Pharm.,  190G,  liv,  1G8.  "''-  T;Oo.  fit. 

'•  United  States  Department  of  Agriculture,  Experimonlal  Stations  Bulletin,  No.  17'!, 
1903-4,  p,  226. 
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hydrate;  on  a  dirt  of  745  to  750  j^rams  of  fat,  water  was  lost 
during  the  whole  period.  It  is  generally  agreed,  however,  that  a 
well  ])roportioncd  diet  does  not  affect  the  water  balance. 

AVhile  the  i)roportion  of  the  foodstuffs  in  the  diet  which  we 
employ  varies  necessarily  with  different  patients,  and  in  some 
instances  has  been  subject  to  sudden  experimental  changes,  there 
has  been  no  constant  relation  between  variation  in  weight  and 
the  quantity  of  urine.  Though  water  may  have  been  retained  by 
some  patients,  and  have  caused  an  increase  in  weight,  there  has 
been  no  clinical  reason  to  think  that  such  was  the  case.  There  has 
been  no  visible  edema,  and  patients  have  not  lost  weight  suddenly, 
following  diuresis,  when  the  amount  of  carbohydrate  in  the  diet 
was  diminished  during  convalescence. 

In  addition  to  the  above  considerations,  we  now  possess  evidence 
that  at  least  a  part  of  the  gain  in  weight  in  the  late  stage  of  the 
febrile  priod  and  in  convalescence  is  due  to  the  conversion  of 
dextrose  into  fat.  In  one  instance,  38  per  cent,  of  the  carbohydrate 
metabolized  during  the  period  of  observation  (fifteen  minutes) 
was  so  transformed." 

The  distribution  of  the  losses  among  the  various  tissues  of  the 
body  requires  brief  consideration. 

It  appears  probable  that  all  of  the  tissues  share  in  the  losses, 
though  to  what  relative  extents  can  only  be  surmised  at  present. 
The  increased  elimination  of  nitrogen  in  patients  who  are  under- 
nourished, forms  the  basis  for  the  assumption  that  the  muscles 
suffer  marked  loss.  Loss  of  fat,  as  well  as  of  muscle,  is  evident 
clinically  in  severe  cases. 

With  the  aid  of  a  respiration  chamber,  Grafe"**  studied  the  res- 
pirator}^ quotients  of  typhoid  fever  patients  in  the  fasting  state, 
and  reached  the  conclusion  that  the  metabolic  processes  follow 
normal  laws,  though  with  increased  intensity.  Rolly's^^  studies  on 
the  respiratory  quotients  of  patients  from  four  to  six  hours  after 
food,  and  our  own  studies  in  Bellevue  Hospital  upon  patients 
taking  a  full  diet,  lead  to  the  same  conclusion.  If  these  results 
are  ultimatly  confirmed,  the  consumption  of  the  body  tissues  in 
typhoid  fever,  when  the  patients  are  undernourished,  proceeds 
in  the  same  manner  as  in  healthy  persons  who  are  partially  or 
completely  starved.  The  stores  of  glycogen  are  depleted  first — 
probably  within  a  few  hours  when  the  fever  is  high  and,  at  most, 
within  a  few  days — after  which  fat  and  protein  constitute  the  sole 
sources  of  the  body's  energy.  The  duration  of  life  in  a  healthy 
animal  which  is  starved  is  measured  by  the  amount  of  fat  which 
the  body  contained  at  the  start  (Lusk).^"    The  often  noted  fact 

"  Unpublished  observations  upon  the  respiratory  exchanges  rarricd  out  with  the  assistance 
of  Dr.  E.  F.  Du  Bois. 

"  Deutsch.  Arch.  f.  klin.  Med.,  1910,  ci,  209.  ='  Ibid.,  1911,  ciii,  93. 

"  Science  of  Nutiition,  1906,  p.  05. 
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that  obi'se  patients  do  not  hoar  typlioid  fever  well  does  not  come 
into  consideration  here,  sinte  the  causes  ot"  this  fact  can  only 
be  conjectured.  Another  analogy  of  the  processes  of  metabolism 
in  typhoid  fe\er  to  those  in  starvation  must  be  noted:  in  partial 
or  complete  starvation  the  body  begins,  after  a  time,  to  economizx' 
its  available  energy  by  reducing  its  total  metabolism.  A  similar 
economy  of  energy  has  frequently  been  observed  in  typhoid  fever. 
Moos'''  found  as  long  ago  as  1855  that  the  nitrogen  losses  diminished 
in  the  later  weeks  of  the  disease.  Kohlschiitter''-  emphasiz.ed  his 
observations  that  the  loss  of  weight  diminishes  with  each  week 
after  the  more  active  period  of  the  disease  is  past.  Cohiii^'  called 
attention  to  the  same  fact.  This  is  the  probable  explanation  of 
the  continuance  of  life  in  patients  who  take  a  wholly  inadequate 
amount  of  food  and  yet  live  from  week  to  week  with  high  fever. 

IXFLUEN'CE    OF    THE    HiGIl-CALORY    DiET    UPON    WEIGHT.      My 

own  observations  upon  the  weight  curve  in  typhoid  fever  were 
begun  in  1908.  A  satisfactory  balance  could  not  be  obtained  upon 
the  market  so  I  had  the  hospital  carpenter  construct  a  wooden 
table  which  would  rest  upon  the  platform  of  the  ordinary  hospital 
scales.  When  in  position,  the  table  is  the  same  height  as  the  bed, 
and  the  weight  of  a  patient  may  be  taken  without  more  disturbance 
than  shifting  his  position  in  bed — with  much  less  exertion,  in  fact, 
than  is  required  to  administer  a  tub  bath. 

W^eights  have  been  taken  of  practically  all  patients,  usually  every 
second  or  third  day.  The  procedure  was  adopted  originally  for 
the  purpose  of  having  additional  clinical  control  upon  the  effects 
of  the  diet.  Slight  sources  of  error  enter  into  the  observations, 
which  are  clearly  recognized,  but  which  so  far  it  has  been  impossible 
to  eliminate.^^  While  such  errors  may,  and  probably  do,  affect  the 
relation  of  one  day's  weight  to  another,  apparently  they  do  not 
aft'ect  the  general  trend  of  the  curve.  The  errors  referred  to  are: 
Patients  have  not  always  been  weighed  at  the  same  hour  of  the 
day,  or  with  regard  to  whether  they  have  recently  been  fed  or  have 
urinated.  The  morning  defecations  do  not  come  into  consideration 
as  the  weights  have  never  been  taken  before  the  administration  of 
the  daily  enema.  The  clothing  of  the  patients,  however,  has 
always  been  carefully  considered.  In  future  observations,  it  is 
hoped  that  these  sources  of  error  may  be  eliminated. 

The  figures  which  follow,  with  the  exception  of  Fig.  3,  illus- 
trate the  influence  of  a  full  diet  upon  the  weights  of  patients 
during  the  febrile  period,  convalescence,  and  relapses.  The  curves 
are  typical  of  the  effects  of  the  diet.  Fig.  3  is  the  curve  of  one  of 
the  earlier  patients  of  the  series,  to  whom  it  was  impossible,  with  our 

"  Zeitschr.  f.  rationelle  Med  ,  N.  F  ;  No.  7,  1855. 

•^  Loc.  cit.  "  Loc.  cit. 

**  The  weights  have  been  taken  by  various  members  of  the  intrrno  staff  after  the  general 
demands  of  the  wards  have  been  attended  to. 
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tlifii  limited  cxperieiK-o,  to  give  the  amount  ot"  food  required  until 
toward  the  end  of  the  febrile  stage.  The  general  course  of  the 
curve  is   similar  to  those  obtained   by  the   earlier  investigators. 
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Fig.  4. — Showing  that  weight  equilibrium  may  be  maintained  by  sufficient  food. 
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Fig.  5. — Showing  the  maintenance  of  weight  equilibrium. 

There  is  no  evidence  in  the  curve  of  water  retention  either  during 
the  febrile  period  or  in  convalescence. 

The  gains  in  weight   during  relapses  and   in  convalescence  are 
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less  noteworthy  than  the  maintenance  of  weight  during  the  active 
stages  of  the  fever. 

The  abihty  of  the  body  to  repair  its  h)sses  after  wasting  diseases 
is  nowhere  better  shown  than  in  con\alescence  from  typhoid  fever. 
This  fact  has  been  known  for  many  years.  Botkin  stated  that  such 
patients  gained  weight  rapidly  at  first,  more  slowly  later.  Accord- 
ing to  Liebermeister,''^  patients  may  gain  as  much  as  five  to  seven 
pounds  a  week,  according  to  Schottmiiller,^^  as  much  as  eleven 
pounds.  In  Puritz's  cases,  the  weight  remained  stationary  for  the 
first  two  or  three  days  after  the  temperature  reached  normal  and 
then  began  to  increase.  Fr.  Midler"  found  that  patients  convalesc- 
ing from  typhoid  fever  are  able  to  retain  nitrogen  on  a  diet  which 
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Fig.  7.- 


-Showing  rapid  gain  in  weight  during 
convalescence. 


with  its  low  fuel  value  is  insufficient  to  maintain  nitrogen  equilib- 
rium in  health.  He  reports  a  case  which  retained  from  the  third 
to  the  tenth  dav  of  convalescence  a  daily  average  of  1.3  grams  of 
nitrogen  on  a  diet  furnishing  only  1165  calories  and  9.9  grams 
of  food  nitrogen.  i        •  u 

As  is  illustrated  in  Fig.  3,  patients  who  have  lost  much  weight 
during  the  febrile  stage  may  repair  the  damage  before  they  are  able 
to  get  out  of  bed.  .  . 

In  one  of  Puritz's  cases  the  weight  remained  stationary  during 
a  relapse  of  sixteen  days'  duration. 

Conclusion.  It  is  possible  to  maintain  patients  suft'ering  from 
typhoid  fever  in  weight  equilibrium  throughout  the  entire  course 
of  the  disease  by  giving  them  sufficient  food. 

35  Ziemsscn's  Cyclopedia  of  the  Practice  of  Medicine,  Wood,  1S74,  i.  95. 
56  Mohr  and  Stiihelin's  Handb.  d.  inn.  Med.,  1911,  i,  4S3. 
«  Zeitschr.  f.  klin.  Med..  1889,  xvi,  542. 
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OBSERVATIONS    UPON    SCARLET    FEVER,    DIPHTHERIA,    AND 
MEASLES    AT   THE  CINCINNATI  CONTAGIOUS   HOSPITAL. 

By  Alheut  J.  Bell,  A.B.,  M.D., 

VISITING    STAFF,    CONTAIJUU-.S    UKOCP,    CINC'INNATI    HOSPITAL 

Alth()1(;ii  tluTc  arc  numlnTs  of  <i;ood  men  who,  i)atic'ntly  and 
piTsevcringly,  are  workin.y;  in  their  hil)oratories  and  wards  npon 
the  j)r()l)k'ins  whieli  our  C()ntaf:;i()us  diseases  present,  and  the 
results  of  their  ellorts  appear  at  intervals,  one  is  impressed  with 
the  comparatively  little  written  upon  the  subject.  I  refer  in  this 
paper  only  to  scarlet  fever,  diphtheria,  and  measles.  This  may  be 
due  to  a  placid  conclusion  on  the  part  of  many  that  our  text-books 
ha\e  settled  the  clinical  sijjns  and  symptoms  and  that  repeated 
failures  along  etiological  and  bacteriological  lines  yield  little  of 
promise  for  the  future.  This  I  think  is  incorrect  and  some  one's 
l)ersistent  efforts  will  eventually  be  crowned  with  success. 

Scarlet  fever  appears  variously  disguised,  probably  more  so  than 
any  other  contagious  disease,  and  if  we  can  find  out  practically 
for  ourselves  that  we  have  in  the  past  laid  too  much  stress  upon 
certain  so-called  classical  signs  and  not  enough  upon  others  and 
that  a  rearrangement  of  some  of  our  ideas  seems  advisable,  we  may 
i)e  helped  to  an  earlier  recognition  and,  therefore,  a  more  prompt 
isolation  and  treatment  of  this  affection.  During  the  last  year 
in  the  contagious  hospital  we  have  had  an  excellent  opportunity 
for  studying  this  disease  especially,  and  it  is  my  desire  to  furnisli 
statistics  as  we  found  them  in  this  and  the  other  diseases,  with 
certain  observations  which  were  made  concerning  clinical  mani- 
festations, laboratory  findings,  and  treatment. 

Observations  were  made  upon  over  300  cases  of  scarlet  fever. 
The  following  summary  indicates  in  percentage  form  our  findings 
in  the  so-called  classical  symptoms  and  diagnostic  signs: 

Scarlet  fever,  ol5  cases.  Onset  with  vomiting,  50  per  cent.; 
onset  with  headache,  4  per  cent.;  onset  with  sore  throat,  65  per 
cent.;  eruption,  whole  body,  46  per  cent.;  eruption,  partial,  35 
l)er  cent.;  mouth  pallor,  57  per  cent.;  rash  on  soft  palate,  38.6 
per  cent.;  membrane  on  tonsils,  29  per  cent.;  papilhie  enlarged, 
56  per  cent.;  glazed  tongue,  17.7  ])er  cent.;  anterior  cervical  glands 
enlarged,  95  per  cent.;  submaxillary  glands  enlarged,  72  per  cent.; 
eruption  gone  from  body,  five  and  one-half  days;  desquamation 
began  in  six  and  three-quarter  days;  blood  count,  leukocytes 
average,  17,000;  polymorphonuclears,  average,  78  per  cent.;  large 
lymphocytes,  average,  6.3  per  cent.;  small  lymphocytes,  average, 
10.1  per  cent.;  eosinophiles,  average,  2  per  cent.;  albumin,  11 
l)er  cent.;  granular  casts,  4  per  cent.;  hyaline  casts,  2.5  per  cent.; 
blood  cells,  4  per  cent.;  myocarditis,  6  per  cent.;  irregular  heart, 
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;>  per  cent.;  murmurs,  8  per  cent.;  mastoiditis  (no  facial  palsy  in 
this  series),  1  per  cent.;  arthralgia  (all  cases  had  immunizing  doses 
of  diphtheria  antitoxin),  6  per  cent.;  acetone,  49.5  per  cent.;  diacetic 
acitl,  22. ()  per  cent.;  indican,  73  per  cent.;  temperature  gone  in 
five  and  two-third  days;  nephritis,  2  per  cent.  The  average  white 
count  of  cases  which  died  was  17,262.  Preponderance  of  the 
staphylococcus  may  have  influenced  all  leukocyte  counts. 

Concerning  the  above  summary  a  few  comments  seem  pertinent: 
Onset  with  vomiting  occurred  in  only  50  per  cent,  of  our  cases 
which  is  rather  disappointing,  as  so  much  stress  has  always  been 
laid  upon  this  sign.  ^McCullom^  says  that  it  occurred  in  80  per 
cent,  of  his  cases,  but  Welch  and  Schamberg  give  their  figures 
also  as  50  per  cent.,  and  add  that  they  consider  this  rather  lower 
than  usual.  I  think  that  this  is  a  just  criticism  and  that  in  most 
epidemics  the  figures  would  be  considerably  higher. 

We  observed  mouth  pallor  in  57  per  cent,  which  is  also  lower 
than  we  would  expect.  No  statistics  were  obtainable  from  other 
sources  in  regard  to  this,  McCullom  merely  says  that  it  occurs 
constantly  in  moderately  severe  cases.  It  has  been  our  experience 
that  the  rash  occurs  on  the  face  in  only  a  small  number  of  the 
cases,  but  when  this  is  present  or  if  there  is  only  a  febrile  blush 
upon  the  cheeks,  the  skin  around  the  mouth  and  nose  remains 
exempt.    When  this  is  seen  I  believe  it  to  be  quite  characteristic. 

Thirty-eight  and  six-tenths  per  cent,  had  rashes  upon  the  soft 
palate  and  fauces  and  where  this  is  present,  namely,  a  generalized 
blush,  punctate  in  character,  I  believe  it  to  be  our  most  important 
diagnostic  sign. 

The  papillae  appeared  enlarged  in  56  per  cent,  of  our  cases. 
Concerning  this  McCullom  says  that  the  condition  is  constant, 
but  may  be  missed  at  times,  and  W^elch  and  Schamberg  say  that 
it  may  or  may  not  be  present  in  mild  cases.  When  present,  even 
with  the  glazed  tongue  (17.7  per  cent.),  it  is  not  absolutely  pathog- 
nomonic, as  it  may  occur  in  certain  forms  of  gastro-intestinal 
distur})ance  in  which  there  is  not  the  slightest  suspicion  of  scarlet 
fe\er.  The  strawberry  tongue,  however,  taken  together  with  a 
generalized  blush,  punctate  in  character,  upon  the  soft  palate  and 
fauces,  need  leave  very  little  doubt  as  to  the  character  of  the 
disease. 

I  think  these  two  symptoms  are  very  much  more  significant 
than  an  apparently  characteristic  rash  upon  the  body.  We  have 
tried  to  emphasize  the  importance  of  laying  more  stress  upon 
the  mouth  symptoms  and  not  depending  upon  the  body  rash. 
Howe\er,  the  wdiole  picture  should  be  considered. 

Our  average  white  count  was  17,000.  The  maximum  was  38,000. 
The  text-books  lead  us  to  expect  a  uniformly  higher  count  than 

'  Osier's  Modern  JNIedicine. 
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tills.  We  folt  that  a  satisfactory  one  was  hetwi'en  20, ()()()  and 
;;r),()(l().  Kotsclictkoir  and  Bowi's"  fiKurt-s  arc  hctwocn  1(1,0(1(1 
and  40.000,  Kicdor's  40,000.  Fdsoiithal  Ix-twccn  IS.OOO  and 
:iO,000.  and  Tiloston  lu'tween  1S,()00  and  40,000. 

Tlie  average  polymorplionuclear  count  was  7<S  i)er  cent.  Kot- 
schetkoti"  gives  between  So  and  98  per  cent. 

The  low  i)ercentage  of  eosinophiles,  2  per  cent.,  was  prohahly 
due  to  the  fact  that  the  blood  counts  were  made  early  in  the  disease. 

McCullom  observed  albumin  in  72  per  cent,  of  his  cases  at  the 
South  Department,  while  lloger  reports  38  per  cent.  Our  cases 
showed  the  presence  of  albumin  in  only  11  per  cent.  I  believe 
that  a  practical  reason  for  this  may  be  found  in  our  routine  treat- 
ment. All  cases  were  confined  to  bed  for  at  least  three  w-eeks  and 
kept  upon  a  strictly  milk  diet  until  their  temperatures  were  normal 
for  seven  days.  Eggs  and  broths  were  withheld  until  the  fifth 
week  and  red  meats  until  the  latter  part  of  the  sixth.  Of  equal 
importance  with  this  is  the  systematic  giving  of  large  quantities 
of  water  from  the  time  of  their  admission  to  the  hospital.  At 
first  potassium  citrate  was  ordered,  more  or  less  as  a  placebo,  to 
be  given  hourly  or  two  hourly  in  water,  with  the  idea  that  the 
patients  would  get  the  fluid  more  religiously  if  medicine  were 
ordered  with  it.  How  much  restraining  influence  the  alkalinizing 
power  of  this  drug  exerted  upon  the  presence  or  absence  of  albumin 
in  the  urine  we  w'ill  consider  later. 

In  our  estimate  of  nephritis  we  included  all  cases  showing  the 
presence  of  albumin,  casts,  and  red  blood  cells,  and  this  w^e  found 
to  be  only  2  per  cent.  Welch  and  Schamberg^  quote  Vogl  as  report- 
ing 34  per  cent,  of  nephritis  in  his  cases,  Cadet  de  Gassicourt, 
30  per  cent.,  Baginsky,  9.57  per  cent.,  Caiger,  3.32  per  cent.,  and 
Holt  gives  as  his  figures  between  6  and  10  per  cent. 

Let  me  call  attention  to  the  fact  that  about  50  per  cent,  showed 
the  presence  of  acetone  in  the  urine;  less  than  half  that  number 
showed  diacetic  acid,  and  almost  75  per  cent,  reacted  for  indican. 

Practically  all  the  cases  desquamated,  although  some  very 
slightly. 

None  of  our  scarlet  fever  cases  contracted  diphtheria  in  the 
house,  although  2  or  3  showed  the  presence  of  the  Klebs-LoefHer 
l)acillus  upon  admission.  The  most  susceptible  period  for  this 
disease  is  the  third,  fourth,  and  fifth  week.  Variat  and  Deve 
report  30  cases  positive  for  the  Klebs-Loeffler  bacillus  in  525 
scarlet  fever  patients;  Garret  and  Washburn,^  London  Fever 
Hospital,  report  1  per  cent.;  Welch  and  Schamberg,^  Municipal 
Hosj)ital  in  riiiladelphia,  found  between  19  and  32  per  cent,  posi- 
tive.    Some  allowance  should  be  made  for  the  method  employed 


2  Quoted  by  Welch  .and  .Sfluamherg.  '  Ibid. 

'  Ibid.  '  Ibid. 
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ill  reportiiifi  the  presoiice  or  absence  oF  the  Klel)S-Loeffler.  We 
used  the  Westbrook  ehissificatioii  entirely,  whieli  is  Hl)eral  and 
will  be  referred  to  under  diphtheria.  At  least  four  cultures  were 
taken  from  the  noses  and  throats  of  all  scarlet  fever  patients. 

The  so-called  Pastias  sign  in  this  disease,  namely,  the  accentua- 
tion of  the  rash  in  the  normal  folds,  especially  on  the  anterior 
surface  of  the  elbow,  has  not  been  noticed  except  in  a  few  instances, 
so  that  no  significance  has  been  attached  to  it. 

Of  like  importance  is  the  Rumpel-Leeds  phenomenon  or  the 
hemorrhages  at  the  elbow  from  compression  of  the  upper  arm 
by  means  of  a  bandage.  Observations  made  by  others  have  shown 
it  to  occur  with  equal  frequency  in  measles  and  in  normal  children. 

In  taking  up  the  treatment  of  special  conditions  we  may  first 
refer  briefly  to  the  subject  of  immunization  against  scarlet  fever. 
We  have  had  practically  no  personal  experience  with  this  line 
of  work,  except  to  give  one  light  case  which  was  exposed  to  the 
most  virulent  form  of  the  disease  one  million  killed  streptococci 
taken  from  scarlet  fever  patients  (a  vaccine  which  was  on  the 
market)  and  which  case  continued  to  have  a  mild  attack,  and 
another,  a  very  malignant  case,  five  daily  doses  from  500,000  to 
4,000,000  of  the  same  scarlet  fever  vaccine.  This  patient's  condi- 
tion was  uninfluenced  by  the  treatment  and  the  patient  died  in  a 
few  days.  The  above  should  come  under  the  heading  of  treatment 
of  the  disease  rather  than  immunization.  If  there  is  any  close 
connection  between  the  streptococcus  and  the  virus  of  scarlet 
fever  we  would  look  for  our  best  results  from  an  antistreptococcus 
serum,  made  from  scarlet  fever  patients  rather  than  a  vaccine,  as 
the  former  (the  serum)  already  contains  the  antibodies  and  should 
act  more  promptly,  while  the  latter  (the  vaccine)  simply  helps 
the  patient  to  form  his  own.  The  field  for  the  vaccine  is  in 
immunization. 

With  the  use  of  the  ordinary  antistreptococcic  serum  made 
up  of  streptococci  not  from  scarlet  fever  patients  we  have  noticed 
little  benefit  even  in  doses  of  SO  or  90  c.c.  in  twenty-four  or  thirty- 
six  hours.  If  it  is  used  at  all  it  should  be  made  from  the  strepto- 
cocci from  blood,  throat,  or  glands  of  scarlet  fever  cases.  Such 
a  serum  has  been  hard  for  us  to  obtain  from  any  source,  because 
of  the  difficulty  we  have  experienced  in  isolating  streptococci  from 
our  cases. 

Federinski  in  Moscow  (1910),  in  an  analysis  of  317  cases  which 
received  the  antistreptococcic  serum  (made  from  scarlet  fever 
streptococci)  says  that  it  helps  chances  of  recovery  if  given  before 
the  fifth  day.  His  dosage  was  200  c.c.  to  adults  and  100  to  150 
c.c.  to  children,  repeated  in  twenty-four  or  forty-eight  hours  if 
necessary.  Mathias  Nicoll,  New  York  (1910),  reports  only  fair 
results.  If  obtainable,  it  should  be  used  in  some  cases,  in  enormous 
doses  always,  for  lack  of  something  better,  either  subcutaneously 
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Kr  iiitr;i\ ciutiisly,  acconliii^f  to  iiiiiii((ii;itc  needs.  It  ini^lil  help 
ininiiiii/.e  tlic  e()ini)lieiitu)iis. 

Professor  Schwenkenbeckor,  director  of  the  hVaiikfiirt  Hospital 
Medical  Clinic,  reconunends  the  injection  intraxenously,  not 
later  than  the  t'onrth  day,  of  sernni  (healthy  as  to  syphilis  or 
tubercnlosis  and  culturally  sterile),  taken  from  at  least  3  (namely, 
a  polyvalent  serum)  scarlet  fever  cases  suffering  from  a  severe 
l)ut  uncomplicated  type  of  the  disease  in  late  convalescence.  Treat- 
ment with  this  sera  should  cease  not  later  than  the  eifjhteenth  to 
the  twenty-fourth  day  from  the  onset.  The  dose  should  he  40  c.c. 
for  children  and  100  c.c.  for  adults,  and  doses  may  be  given  at 
intervals  of  from  one  to  seven  d^iys  according  to  the  severity  of 
the  case.  He  suggests  that  only  the  severe  and  unquestioned 
cases  of  scarlet  fever  be  injected. 

Karl  K.  Koessler  and  Jessie  M.  Koessler,^  in  experiments  con- 
cerning specific  antibodies  in  scarlet  fever  concluded  that  "the 
serum  of  scarlet  fever  patients  contains  specific  antibodies  for  an 
unknown  virus  which  seems  to  be  present  especially  in  the  cervical 
lymph  glands."  Personally,  I  think  that  we  should  direct  our 
efforts  toward  discovering  a  specific  serum  for  the  treatment  of 
this  disease  to  the  preparation  of  sera  derived  from  the  blood 
stream  or,  more  probably,  from  the  cervical  lymph  glands  of 
scarlet  fever  patients,  rather  than  to  vaccines  or  serums  containing 
the  streptococcus  or  its  antibodies. 

Out  of  50  or  more  nurses  who  have  been  on  duty  in  the  wards, 
3  (about  6  per  cent.)  contracted  the  disease  in  the  house,  while 
none  of  the  internes  did. 

W.  H.  Waters,  of  Boston,  reports  results  in  immunization  against 
scarlet  fever,  of  nurses  on  contagious  duty.  He  used  different 
strains  of  streptococci,  killed  and  standardized  in  usual  w-ay, 
taken  from  throats  of  scarlet  fever  patients.  For  two  or  three 
weeks  before  going  on  duty  the  nurses  received  three  immunizing 
doses,  of  50,000,000,  100,000,000,  and  200,000,000  organisms  of 
a  polyvalent  vaccine.  Of  those  receiving  the  vaccine,  2.7  per 
cent,  contracted  the  disease  and  of  those  not  receiving  it  35.7 
per  cent,  contracted  it.  These  figures  are  rather  amazing  as  his 
nurses  must  have  been  unusually  susceptible. 

Kolmer,  of  Philadelphia,  in  trying  to  raise  the  streptococco- 
opsonic  index,  found  experimentally  that  he  was  able  to  do  so 
slightly,  but  concluded  that  it  was  so  slight  as  to  make  the  likeli- 
hood of  establishing  an  immunity  against  streptococcic  infection 
very  dubious.  Again,  in  experimental  studies  on  streptococcus 
antibodies  with  special  reference  to  complement  fixation  reactions, 
he  concludes  that  a  streptococcus  produces  a  specific  antibody 
up  to  a  certain  limit,  but  "finding  but  11.2  per  cent,  of  positive 

'  .lour.  Infect.  Dis.,  November,  1911,  vol.  ix,  No.  .3. 
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reactions  in  scarlet  fever  tends  to  show  that  streptococcus  infection 
in  scarlet  fever  severe  enoii<i;h  to  produce  inuniuie  bodies  is  not 
so  common  as  is  generally  believed." 

Nasal  and  ear  discharges  were  reported  promptly  and  a  number 
of  autogenous  and  stock  vaccines  (in  all  10,  an  inconclusive 
lunnber  it  is  true)  were  prepared. 

It  is  the  opinion  of  most  workers  that  stock  vaccines  give  equally 
as  good,  if  not  better  results  than  the  autogenous,  because  the 
former  can  be  administered  much  more  promptly  and  several 
days  are  gained  for  the  patient,  a  very  important  consideration. 
Our  results  with  these  vaccines  were  not  brilliant.  Cases  using 
\accines  had  no  local  treatment.  Irrigations  were  employed  for 
the  others.  Except  in  one  or  two  instances  we  could  not  see  that 
the  discharge  was  in  any  way  modified  by  the  vaccine  and  on  the 
whole,  those  having  local  treatments  ran  a  shorter  course.  The 
dosage  in  each  case  was  started  with  about  200,000  and  each 
succeeding  dose  was  doubled  at  intervals  of  from  two  to  ten  days 
according  to  indications.  This  was  carried  up  to  128,000,000  in 
some  cases.  This  method  has  so  far  been  disappointing,  but  in 
the  hands  of  Kolmer,  of  Philadelphia,  good  results  have  been 
reported.  It  is  possible  that  in  some  instances  our  intervals  of 
administration  and  dosage  were  faulty,  yet  the  method  is  certainly 
in  line  with  modern  vaccine  therapy  in  other  directions.  Many 
cases,  however,  having  local  treatments,  where  intelligently 
applied,  yield  results,  which,  if  vaccines  were  being  used,  would 
be  considered  brilliant. 

We  have  taken  the  opportunity  in  our  wards  of  applying  wherever 
feasible,  the  treatment  for  nephritis  as  suggested  by  Dr.  Martin 
Henry  Fischer. '^ 

This  therapy  is  based  upon  certain  theories,  or  more  correctly, 
facts,  since  they  have  been  confirmed  by  laboratory  experiments 
and  as  they  are  a  departure  from  our  formerly  accepted  views 
on  nephritis,  it  may  be  well  to  briefly  summarize  a  few  details 
of  his  work  and  conclusions  for  the  benefit  of  those  who  are  not 
familiar  with  them.    They  are  as  follows: 

It  is  assumed  that  nephritis  is  due  to  an  acidosis  in  the  kidney. 
Emphasis  is  laid  upon  the  colloidal  structure  of  the  blood,  both 
red  and  white  corpuscles  and  the  liquid  portion,  also  that  the 
urinary  membrane,  namely,  everything  between  the  urine  and 
the  blood,  consists  of  various  emulsion  colloids  in  the  solid  state. 
Colloid  material  is  also  present  in  the  urine  normally,  but  is  not 
visible  as  albumin  to  our  ordinary  tests. 

The  fluids  and  tissues  of  the  body  (except  the  gastric  juice, 
urine,  sweat,  vaginal  secretion,  and  alimentary  contents,  when 
fat  is  fed)  are  practically  neutral  in  reaction.  Normal  blood  is 
neutral  in  reaction,  but  contains  both  alkalies  and  acids. 

'  Nephritis. 
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An  aWiioriiKil  production  or  iiccunnilation  of  acid  in  the  kidney 
renders  the  colloidal  urinary  nienihranc  soluhic  and  permits  a  part 
of  it  to  pass  into  the  urine  as  alhuniin. 

This  has  been  demonstrated  hy  experiments.  Fihrin,  an  alhunii- 
nous  structure,  when  mixed  and  shaken  with  plain  water  (of  neutral 
reaction)  swells  only  slij^htly  and  the  water  shows  no  reaction  for 
albumin.  If  h.x'drochloric  acid  is  added  there  is  fi;reater  swelling 
of  the  fibrin  and  albumin  is  present  (by  the  precipitation  of  the 
fibrin)  in  the  water  in  accordance  with  the  amount  of  swelling);. 
If  sodium  chloride  or  any  other  salt  is  mixed  with  the  hydro- 
chloric acid,  less  albumin  goes  into  solution,  the  higher  the  con- 
centration of  the  salt.  Gelatin  (another  colloid)  acts  practically 
the  same  way  as  fibrin. 

A  high  alkali  content  can  as  readily  put  the  colloids,  fibrin, 
and  gelatin  into  solution  (namely,  dissolve  the  all)umin)  as  can 
an  acid.  This  is  probably  no  factor  in  the  production  of  a  nephritis 
as  the  normal  CO2  production  in  the  living  cells  tends  quickly  to 
neutralize  it. 

Fischer  found  that  by  injecting  acid  into  the  ear  of  a  rabl)it, 
its  normally  alkaline  urine  became  acid.  Albumin,  casts,  epithelial 
cells,  blood  corpuscles,  and  hemoglobin  appeared  promptly  in  the 
urine  which  was  also  diminished  in  quantity.  Edema  of  the  tissues 
was  noticed  as  well. 

An  over  supply  of  acid  in  the  tissues  in  extreme  muscular  exer- 
tion and  the  severe  anemias,  without  adequate  oxidation,  shows 
albumin  in  the  urine. 

Contrary  to  the  views  of"  many  he  holds  that  albuminuria  is 
the  constant  accompaniment  of  salt  starvation. 

Actual  experiments  on  the  kidney  by  Fischer  are  in  line  with 
the  preceding  observations.  He  found  that  the  structures  of  the 
kidney  in  the  presence  of  an  acid  swtII,  take  in  water,  and  part 
of  the  colloid  material  is  dissolved  as  albumin  and  precipitated 
as  granules. 

This  brief  summary  suggests  the  "Fischer"  treatment  for 
nephritis,  namely,  an  alkali,  salt,  and  plenty  of  water. 

It  occurred  to  us  that  as  the  contagions  diseases  are  frequently 
accompanied  by  an  acidosis,  as  exemplified  by  the  presence  of 
acetone  in  about  50  per  cent,  of  our  cases  and  diacetic  acid  in 
22.6  per  cent.,  that  the  alkaline  treatment  might  help  to  control 
the  progress  in  the  severe  septic  types  of  the  disease.  Apparently 
it  exerted  little  or  no  influence  in  staying  the  course  of  the  purely 
septic  types  which  w^re  unaccompanied  by  any  special  nephritis. 
Fischer  says  that  he  would  not  expect  it  to  have  any  material 
influence  upon  that  type  of  case.  Sodium  carbonate  given  by  the 
mouth  was  not  well  tolerated  as  a  rule,  and  seemed  to  be  somewhat 
more  irritating  to  the  rectum  than  a  normal  salt  solution.  How- 
ever, a  large  majority  of  the  cases  retained  a  sufficient  amount 
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in  that  way.  Potassium  citrate  was  substituted  when  giving  an 
allvali  by  mouth  and  has  been  given  to  all  my  cases  hourly  or 
two  hourly,  whether  or  not  they  had  evidences  of  albumin  or 
nephritis.  Probably  the  low  percentage  of  albuminurias  (11  jjer 
cent.)  and  that  of  nephritis  (2  per  cent,  in  388  cases  of  scarlet 
fever)  observed  in  our  wards  is  due  to  the  routine  alkaline  "plenty 
of  water"  treatment,  which  all  the  cases  have  had.  Their  urine 
part  of  the  time  was  alkaline  and  never  highly  acid. 

Two  cases  present  interesting  features: 

Case  I.^ — M.  D.,  male,  aged  three  years.  Severe  septic  type 
with  both  ears  discharging,  profuse  nasal  discharge,  eidarged 
glands,  w^eak,  irregular  heart  with  bruit  at  apex,  eyelids,  and  feet 
edematous.  Urinalysis,  albumin  negative.  Amount  of  urine 
very  scanty,  blood  cells  and  hyaline  casts.  Started  alkaline-salt 
solution  per  rectum.  The  solution  contained  sodium  carbonate 
(crystals),  10,  sodium  chloride,  10,  in  1000  c.c.  of  water.  A  half 
strength  dilution  of  the  above  was  used.  Four  ounces  were  given  per 
rectum  every  three  hours  and  were  expelled  occasionally.  Potas- 
sium citrate,  grains  five  in  water,  was  given  by  mouth  every  one 
to  three  hours. 

On  the  ninth  day  of  the  illness  Fischer's  solution  was  given 
intravenously.  Same  formula  as  above  was  used  except  that 
sodium  chloride  was  increased  to  14  in  the  1000  c.c.  of  water  and 
a  half  dilution  given.  Only  10  ounces  were  used  as  the  patient 
showed  signs  of  collapse.  At  least  a  pint  and  a  half  should  have 
been  given  very  slowly  had  we  been  able  to  do  so.  Next  day  one 
pint  was  given  again  intravenously.  The  amount  of  urine  passed 
increased  promptly,  and  the  edema  disappeared.  Gradual  improve- 
ment of  general  symptoms  with  complete  recovery  resulted. 

Case  II.^ — J.  D.,  male,  aged  four  years.  Light  case  of  scarlet 
fever  with  temperature  reaching  normal  on  the  fifth  day.  He 
passed  from  S  to  33  ounces  of  urine  daily  up  to  the  thirty-first 
day  of  the  illness.  On  the  twenty-se^'enth  day  (end  of  fourth 
week)  the  urinalysis  showed:  Specific  gravity,  1010;  albumin,  a 
heavy  trace;  few  coarse  granular  casts;  red  and  white  blood  cells. 

The  child  was  somnolent  and  was  aroused  with  difficulty. 
Vomited  several  times.  Pulse  varied  between  90  and  122,  with 
blood  pressure  high  (systolic  pressure  sometimes  reaching  144), 
The  child  seemed  on  the  verge  of  uremic  convulsions.  There 
was  puffiness  of  the  face  and  eyelids  and  slight  edema  of  the  feet. 
There  was  no  fluid  in  the  serous  cavities  at  any  stage. 

For  thirteen  days  after  the  nephritis  commenced,  except  once, 
albumin  from  a  slight  to  a  heavy  trace  was  reported  daily  in  twent}'- 
four-hour  specimens.     It  then  disappeared  not  to  return  again. 

During  the  presence  of  albumin,  red  and  white  cells  were  found 
in  abundance.  Casts  were  rare.  An  occasional  granular,  and  a 
few  blood  casts  were  reported  once  and  part  of  one  cast  another 
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time.  Tlu-re  wtTc  no  hyaline  casts.  At'tiT  oi<(ht  days  the  hlood 
cells  were  tew  in  miinher  and  j^radiially  disaj)i)eared,  to  i)e  entirely 
gone  abont  tlie  eifjhteenth  day.  The  specific  gravity  varied  between 
1002  and  1028.  usually  between  1002  and  1010."  The  urine  was 
reported  as  acid  only  twice  after  the  fourth  day.  The  amount 
of  urine  passed  daily  varied  from  30  to  60  ounces. 

TuKATMEXT.  The  treatment  was  as  follows:  For  ten  days 
after  albumin  was  discovered  the  patient  had  sodium  chloride, 
grains  five,  and  potassium  citrate,  grains  eight,  by  mouth  in  as 
much  water  as  he  would  take  every  hour  day  and  night.  Fischer's 
solution,  one-half  dilution  (of  the  sodium  chloride  10,  sodium 
carbonate,  crystals,  10,  water  1000  c.c.  strength),  ounces,  five, 
per  rectum  was  given  at  two  hour  intervals  during  the  day  and 
three  hour  intervals  during  night,  and  was  retained.  After  ten 
days  the  intervals  of  administration  both  by  mouth  and  rectum 
were  lengthened. 

During  the  period  of  high  blood  pressure,  veratrum  viridi, 
minims  two,  every  three  hours,  was  given  during  the  day.  Fischer's 
solution  intravenously  was  not  necessary. 

Bland's  pills  were  started  during  convalescence  as  a  tonic. 
During  the  attack  the  child  showed  a  mild  grade  of  anemia.  The 
red  blood  cells  were  4,000,000.    Recovery  was  complete. 

There  were  several  interesting  features  about  this  case.  He 
started  with  what  appeared  to  be  a  terrific  case  of  nephritis  with 
the  urine  absolutely  loaded  wi-th  red  blood  cells  and  a  large  amount 
of  albumin.  One  striking  thing  was  the  great  scarcity  of  casts 
of  all  descriptions.  How  much  this  was  influenced  by  keeping 
the  urine  absolutely  alkaline,  by  the  constant  administration  of 
salt,  and  the  ingestion  of  large  quantities  of  water  is  an  interest- 
ing question.  With  the  starting  of  the  treatment  all  symptoms 
improved  and  continued  to  do  so  consistently. 

We  found  that  grains  twelve  to  thirteen  hourly  of  potassium 
citrate  by  mouth  in  the  adult  and  grains  five  to  seven  in  children, 
aged  four  to  seven  years,  was  sufficient  to  keep  the  urine  alkaline. 

As  I  have  said  before,  nephritis  has  been  of  rather  rare  occur- 
rence in  our  wards,  but  whenever  tried  the  alkaline  salt  treatment 
has  given  satisfactory  results. 

True  relapses  or  reinfections  were  not  observed,  ])ut  delayed 
rashes  occurred  in  1  or  2  instances. 

Eighteen  blo6d  cultures  were  made  during  the  year  from  scarlet 
fever  patients.  Of  these  9  were  negative.  In  the  other  9  cases 
the  Staphylococcus  pyogenes  aureus  was  recovered  seven  times  and 
the  albus  twice.  We  were  unable  to  recover  the  streptococcus 
from  the  blood. 

The  throat  and  nose  cultures  almost  uniformly  showed  the 
presence  of  staphylococci,  occasionally  mixed  with  a  few  strepto- 
cocci. 
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Atmospheric  plate  cultures  (8S  in  luiinher)  in  wards  before 
funii<i:ati()n  showed  the  presence  of  the  Stai)h\lococcus  aureus 
and  alhus,  the  Streptococcus  pyogenes,  but  never  the  Klebs- 
LoefHer  bacillus.  After  fumigation  with  formaldehyde,  plate 
cultures  were  always  negative. 

Twelve  cervical  glands  of  scarlet  fever  patients  were  aspirated 
with  aseptic  jjrecautions  in  an  effort  to  corroborate  the  claims  of 
\'ipond  made  in  the  spring  of  1911,  that  he  had  found  the  specific 
organism  of  scarlet  fever  in  the  glands  of  patients  suffering  from 
this  disease.  The  cultures  were  sterile  in  9  cases;  the  Staphylo- 
coccus ])yogenes  aureus  was  isolated  twice  and  the  pyoscyaneus 
once.  Our  results  did  not  verify  his  findings.  This  has  also  been 
the  experience  of  others.  Experiments  by  ])r.  Nicoll  show  that 
Vipond's  bacillus  was  probably  a  contaminatif)n  from  the  asbestos 
packing  of  his  syringe. 

Tile  following  summary  shows  observations  made  upon  70  cases 
of  diphtheria: 

Onset  with  sore  throat,  S-i  per  cent.;  onset  with  vomiting,  33 
per  cent.;  membrane  on  tonsils,  85  per  cent.;  membrane  on  soft 
palate,  30  per  cent.;  inflammatory  swelling,  30  per  cent.;  membrane 
gone  on  the  average  in  two  and  seven-elevenths  days;  tempera- 
ture normal  on  the  average  in  three  and  three-quarter  days;  ery- 
thema (not  from  serum),  5  per  cent.;  urticaria  (not  from  serum), 
14  per  cent.;  otitis,  5  per  cent.;  albumin,  12  per  cent.;  adenitis,  47 
per  cent.;  paralysis,  soft  palate,  5  per  cent.;  paralysis  of  other 
muscles,  4  per  cent.;  myocarditis,  10  per  cent.;  endocarditis,  28 
per  cent.;  slow  pulse,  4  per  cent.;  arthralgia,  2.0  per  cent.;  acetone, 
28.5  per  cent.;  diacetic  acid,  14  per  cent.;  indican,  32  per  cent.; 
serum  rashes,  10  per  cent.;  antitoxin,  average  dose,  40,000  units, 
highest  dose,  355,000  units;  blood  count:  Leukocytes,  average, 
13,033. 

Types  of  Klebs-Loeffler  bacilli  found  in  Wesbrook  classification: 
C,  58  per  cent.;  D,  39  per  cent.;  A,  22  per  cent.;  E,  8  per  cent.; 
E)  and  F2,  5  per  cent.;  B,  D2,  and  Fi,  3  per  cent.  Other  solid  forms 
occurred  less  freciuently. 

Glancing  at  the  table  we  see  that  vomiting  occurred  at  the 
onset  in  only  18  per  cent,  of  the  cases  while  in  scarlet  fever  the 
percentage  was  50. 

A  striking  feature  about  the  table  is  that  the  average  dose  of 
antitoxin  was  40,000  imits.  This  is  accounted  for  by  the  fact 
that  a  number  of  desperate  cases,  having  been  sick  about  a  week 
before  admission,  required  enormous  doses  which  brought  up 
the  average  considerably.  INIany  required  only  small  doses.  Our 
rule  was  to  give  from  2000  or  3000  to  12,000  units  from  two  to 
three  times  in  twenty-four  hours,  until  signs  of  improvement  were 
noticed. 

A  husband  and  wife,  sick  one  week  before  admission,  came 
in  completely  overwhelmed  by  the  disease.     The  former  had  the 
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j)harynj;(.>al  typo,  liis  pharynx  being  completely  covered  l)y  a  nieni- 
l)rane  alxnit  one-eij;htli  of  an  inch  thick.  He  had  the  record  dose, 
1^55,000  units.  He  developed  .some  arrhythmia,  l)Ut  showed  no 
serum  rashes  or  arthraljiia.  He  was  in  an  advanced  stage  of  tuber- 
culosis before  accpiiriiig  dii)htheria  and  died  from  that  disease 
later.  His  wife  had  a  bad  laryngeal  type  of  diphtheria,  with  j^ro- 
nounced  .stenosis,  loss  of  voice,  and  extreme  prostration.  She 
received  345,000  units  and  made  a  comj^lete  recovery,  without 
serum  rashes,  arthralgia,  evidences  of  myocarditis,  or  any  other 
complication.  Advanced  laryngeal  cases  received  antitoxin 
unsparingly. 

Whether  or  not  hospital  cases  receive  more  antitoxin  than  is 
al)Solutely  necessary,  they,  at  least,  cannot  be  judged  by  the 
standard  set  in  private  practice  where  the  cases  receive  treatment 
promptly. 

Our  cases  show  some  features  which  arc  worth  mentioning. 
The  average  time  for  the  disappearance  of  the  membrane  was 
two  and  two-third  days  and  normal  temperature  averaged  three 
and  three-fourth  days.  Paralysis  of  the  soft  palate  occurred  in 
only  5  per  cent.  Other  paralysis,  4  per  cent.  Arthralgia  was 
noticed  in  only  2.6  per  cent,  and  serum  rashes  in  l(j  per  cent. 
Concentrated  serum  was  always  used.  Xo  anaphylactic  phenomena 
were  observed  in  any  of  our  cases.  Our  mortality  for  diphtheria 
as  reported  up  to  January  1,  1912,  was  3j  per  cent.;  while  for 
scarlet  fever  it  was  6.5  per  cent.  This  is  at  least  an  illustration 
of  the  principle  that  large  doses  of  antitoxin  need  not  be  feared, 
and  that  it  neutralizes  all  the  toxin.  The  converse  applies  forcibly 
to  insufficient  dosage.  Promptness  in  administration  is  an  impor- 
tant guide  to  the  size  of  the  dose. 

The  Wesbrook"*  classification  w'as  used  routinely  in  examinations 
for  the  Klebs-Loeffler  bacillus.  A,  C,  and  D,  the  granular  types, 
were  regarded  as  positive  and  when  found  three  successive 
negative  cultures  were  required  before  discharge. 

Ai,  Ao,  B,  B2,  C,  Co,  and  E  (the  barred  types  except  E),  were 
called  doubtful,  and  when  found  put  the  patient  back  for  only 
one  culture  instead  of  three.  The  solid  forms  were  regarded  as 
negligible.  This  method  is  a  liberal  one  as  it  makes  a  distinction 
between  the  virulent  and  non-virulent  types. 

Xo  use  was  made  of  the  Diazo  reaction  in  diphtheria  as  a  differ- 
ential sign  between  a  purely  serum  rash  and  true  scarlet  or  measles. 
It  occurs  in  17  per  cent,  of  scarlet  fever  cases,  12  per  cent,  of  diph- 
theria, and  75  per  cent,  of  measle  cases.  In  the  latter  it  might 
be  helpful. 

Little  difficulty  was  experienced  with  the  persistence  of  the 
Klebs-Loeffler  bacillus  in  the  throats  of  convalescing  individuals. 

•  Amer.  Jour.  Public  Hygiene,  May,  1907. 
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This  hai)i)cne<l  only  two  or  three  times.  The  early  negative  find- 
ings were  undou))te(lly  inflnenced  by  frequent  throat  irrigations 
and  sometimes  nasal,  of  normal  salt  solution  or  bichloride  solution 
(1  to  12,000)  or  simple  applications  of  the  latter  (1  to  4000). 

L.  M.  De  Witt  and  others  recommend  the  application  and 
sprays  of  fresh  cultures  in  broth  of  the  Staphylococcus  pyogenes 
aureus  for  ])ersistent  Klebs-Loeffler  bacilli  in  the  throat.  This 
should  not  l)e  done  until  convalescence,  when  the  mucous  mem- 
brane presents  a  normal  healed  surface.  There  is  no  incompatibility 
between  the  Klebs-Loeffler  and  the  staphylococcus,  but  the  latter 
assists  in  reinforcing  the  normal  throat  flora. 

INIax  Crohn^  recommends  small  doses  of  antitoxin  (2000  units) 
subcutaneously  for  post-diphtheritic  paralysis  and  reports  good 
results.  We  have  not  tried  it,  and  should  hesitate  to  do  so  except 
in  very  favorable  cases  for  fear  of  serum  sickness. 

BingeP''  recommends  intraspinal  injections  of  diphtheria  anti- 
toxin for  late  cardiac  failure  after  this  disease.  The  condition  is 
so  grave  that  anything  which  gives  even  remote  promise  should 
be  tried. 

Cumberlage,  of  England,  recommended  the  use  of  antitoxin  by 
the  mouth.  The  initial  dose  was  4000  units,  followed  up  if  neces- 
sary by  2000  units  more.  He  did  not  observe  serum  rashes  or 
joint  pains  following  the  use  of  this  method,  and  obtained  results 
within  a  few  hours  after  administration. 

We  tried  this  with  a  few  cases  (5  in  number)  and  selected  them 
with  reference  to  mildness  rather  than  severity  of  type.  It  was 
administered  in  milk  and  usually  well  borne.  We  used  only  small 
doses,  but  seeing  very  slow  response  gave  more  than  he  recom- 
mended. The  average  disappearance  of  nasal  discharge  was  five 
and  one-half  days  and  of  membrane  on  the  tonsils  seven  and  one- 
third  days,  as  opposed  to  the  subcutaneous  method  which  was 
two  and  two-third  days. 

With  the  injection  of  diphtheria  antitoxin  intravenously  we 
have  had  no  experience.  E.  Freedberger  and  S.  Mita^^  claim  from 
their  experiments  that  larger  doses  may  be  borne  and  that  there 
is  less  chance  of  an  anaphylactic  reaction  when  applied  directly 
to  the  blood  stream  and  so  avoiding  a  reaction  with  the  body 
tissues.  In  very  desperate  cases  it  might  appeal  to  us  as  ofi'ering 
a  better  chance  to  more  promptly  neutralize  the  toxins. 

Acetone  was  found  in  our  diphtheria  patients  in  only  28.5  per 
cent.,  but  only  one  examination  was  made  for  each  of  the  cases. 
F.  Reicher,'^  Qf  Hamburg,  found  it  in  65  per  cent,  of  his  diphtheria 
patients  during  the  febrile  stage  and  in  40.2  per  cent,  of  all  other 
anginas  and  is,  therefore,  inclined  to  regard  it  as  of  diagnostic 
significance.     I  cannot  see  that  it  is  needed  especially  as  an  aid, 

»  Miinch.  med.  Wocli.    1912,  lix,  84.  i»  Deutsch.  Arch.  f.  klin.  Med.,  1911. 

»  Peutsch.  ined.  Woch.,  February,  1912,  '^  Muijch.  med.  Woch.,  October,  1911. 
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for  either  ;i  laboratory  or  clinical  case  of  diphtheria  will  have  its 
appropriate  treatment.  Even  in  private  practice  one  should  not 
he  satisfied  with  just  one  negative  culture. 

Our  routine  method  of  staining  for  the  Kelhs-LoefHer  bacillus 
has  been  done  with  the  standard  Loeffler's  methylene  blue.  A'ery 
recently  we  have  tried  in  conjunction  with  this  a  stain  proj)osed 
by  Dr.  Marie  Raskin'^  in  a  pa])er  read  before  the  Royal  Clinical 
Institute,  of  St.  Petersburg.  The  solution  is  composed  as  follows: 
.")  c.c.  of  glacial  acetic  acid,  95  c.c.  of  distilled  water,  100  c.c.  of  95 
l)er  cent,  alcohol.  4  c.c.  of  an  old  and  long-standing  methylene  blue 
solution,  4  c.c.  of  Ziehl's  carbol  fuschin. 

The  method  is  to  drop  the  mixture  on  the  prepared  slide  and 
then  boil  over  a  flame  for  eight  to  ten  seconds.  After  five  seconds 
the  slide  is  washed  in  water,  dried,  and  examined.  The  polar 
bodies  appear  as  deep  blue,  while  the  rod  is  a  bright  red. 

Practically,  our  stains  so  far  show  the  rods  to  be  a  pinkish  color, 
while  the  granules  stand  out  very  well  as  dark  bodies.  Other 
rods  and  cocci  likewise  take  the  pink  stain.  From  our  limited 
experience  in  its  use,  it  appears  to  be  a  good  stain  and  I  think 
that  the  polar  bodies  stand  out  more  prominently  than  with  the 
methylene  blue  method  alone. 

Before  closing  let  me  mention  a  few  observations  concerning 
measles  and  rubella.  Our  average  white  count  for  all  ages  in  both 
was  between  7000  and  8000,  somewhat  higher  than  we  would 
expect.    All  had  an  increased  polymorphonuclear  count. 

The  cervical  and  submaxillary  glands  were  enlarged  in  prac- 
tically all  of  our  rubella  cases,  but  in  none  markedly  so.  The 
submental  gland  was  enlarged  in  a  few  cases  (recent  cases  show 
their  presence  more  often),  the  post-auricular  were  enlarged  more 
frequently.  In  rubella  the  rash  was  of  the  maculo-papular  type 
in  81  per  cent.;  of  the  erythematous  type  in  19  per  cent. 

In  measles,  acetone  and  diacetic  acid  (each)  were  present  in 
22  per  cent,  which  is,  I  believe,  lower  than  usual.  Indican  occurred 
in  88  per  cent. 

In  rubella  both  acetone  and  diacetic  acid  w^ere  negative  in  all 
cases,  a  fact  which  may  be  found  to  have  some  diagnostic  signifi- 
cance; indican  was  positive  in  50  per  cent. 

In  conclusion  I  wish  to  express  my  appreciation  of  the  efficient 
work  done  in  the  laboratory  by  Dr.  William  H.  Peters,  the  bacteri- 
ologist, and  by  Mr.  King  and  Mr.  Bader,  of  the  Ohio-INliami 
Medical  School,  whose  results  are  incorporated  in  this  article.  To 
Dr.  Samuel  Zielonka  I  am  indebted  for  several  valuable  transla- 
tions. It  would  also  be  unfair  to  close  w'ithout  grateful  recogni- 
tion of  the  services  of  the  internes  and  nurses  wdio,  from  time  to 
time,  have  been  on  duty  at  the  hospital,  for  without  their  help 
this  paper  would  have  been  impossible. 

"  Deutsch.  med.  Wocb.,  December,  J911. 
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STUDIES  ON  THE  MOTOR  FUNCTIONS  OF  THE  STOMACH  BY 

THE  USE  OF  THE  GASTRIC  AND  DUODENAL  FISTULAS, 

ESPECIALLY  AS  REGARDS  THE  INFLUENCE  OF  THE 

BITTER  WATERS  AND  BITTER  SALTS,  THAT  IS, 

THOSE  CONTAINING  MAGNESIUM  SULPHATE 

OR  SODIUM  SULPHATE. 

By  Thomas  R.  Brown,  M.I)., 

ASSOCIATE    IN    MEDICINE,    JOHNS    HOPKINS    UNIVERSITY,    DALTIMOUE,    MAHYLANU. 

(From  tliu  Kxpciiniontal  Hiological  Division  of  tlie  Pathological  Institute  of  the  University 

of  Berlin.) 

Tin*;  object  of  the  experiments  described  in  this  article  was  to 
study  tlie  effect  of  various  substances,  especially  salts  and  waters 
containing  either  magnesium  sulphate  (MgSo4)  or  sodium  sulphate 
(Na2So4),  the  so-called  bitter  salts  and  bitter  waters,  upon  the 
motor  functions  of  the  stomach.  This  was  done  by  means  of  the 
low  gastric  fistula  in  one  dog  and  the  high  duodenal  fistula  in  three 
other  dogs,  determining  in  the  former  the  quantity  of  residual  fluid 
after  a  certain  length  of  time,  and  in  the  latter  the  time  required 
for  all  the  fluid  to  pass,  using  the  two  methods  synchronously  for 
the  study  of  the  liquids  in  question.  The  dogs  used  were  strong, 
healthy,  and  of  moderate  size,  and  had  been  kept  fasting  from 
eighteen  to  thirty  hours  before  each  experiment;  the  fluid  to  be 
tested  was  introduced  by  means  of  the  ordinary  stomach  tube  and 
funnel.  If,  as  occurred  several  times  during  these  experiments, 
especially  after  the  use  of  highly  concentrated  solutions  of  the 
salts,  the  dog  developed  symptoms  of  an  acute  gastric  catarrh, 
vomiting,  anorexia,  and  the  presence  of  considerable  mucus  occa- 
sionally slightly  blood-streaked  in  the  gastric  contents,  that  dog  was 
not  used  again  until  all  signs  and  symptoms  of  the  catarrh  had 
entirely  disappeared.  The  experiments  were  always  comparative, 
that  is,  the  solution  to  be  tested  was  always  compared  as  to  its 
effect  with  an  equal  c^uantity  of  some  other  fluid,  sometimes 
ordinary  water,  at  other  times  some  other  solution  of  the  same  or 
of  another  salt,  these  experiments  following  each  other  after  an 
interval  of  from  one-half  an  hour  to  an  hour  or  more,  but  always 
on  the  same  day  as  the  motor  functions  of  the  healthy  stomach 
vary  so  markedly  under  different  conditions,  and  are  so  much 
affected  by  surrounding  circumstances,  the  amount  of  noise,  the 
presence  of  unusual  sights  and  sounds,  psychic  state  of  the  animal, 
etc.,  that  otherwise  the  results  obtained  would  be  of  far  less  value. 
The  liquids  were  all  given  at  room  temperature  (18°  C). 

In  the  case  of  the  gastric  fistula  the  stomach  was  first  drained 
thoroughly  by  removing  the  cork  which  stopped  the  opening,  and 
then,  after  its  return,  150  c.c.  of  fluid  was  administered,  and  the 


BKoWN:  STIDIKS  ox  THE  MOTOR  FlNCTloNS  OF  TIIK  .STOMACH      (183 

residue  witlidrawn  by  removal  of  tlie  cork  in  ten  minutes  (unless 
otherwise  noted  in  our  tal)les)  and  earefully  measured.  In  the 
ease  of  the  duodenal  fistula  the  eork  was  withdrawn  and  tlu-  uijper 
duodenum  drained,  the  cork  replaced  and  !.')()  c.c.  of  the  liquid 
^iven.  a  few  drops  of  methylene  blue  or  methyl-\iolet  solution 
l)t>inj;  used  as  an  indicator  (indii^^o-carniinc  powder  in  the  case  of 
the  oils).  The  old  method  of  withdrawin*;;  from  0.5  to  1  c.c.  of 
fluid  every  two  minutes  was  discarded  as  heiuff  far  too  unphysio- 
lo^ical,  as  unquestionably  the  emj)tying  of  the  stomach  is  dej)en- 
dent  not  only  upon  the  reaction  of  the  fluid  in  the  duodenum,  but 
also  upon  its  quantity,  and  the  withdrawal  of  the  amount  demanded 
by  the  older  method  changes  markedly  the  pressure  conditions  in 
the  duodenum,  and  results  in  the  conclusion  that  the  stomach 
empties  itself  more  rapidly  than  under  more  physiological  con- 
ditions. Our  method  was  to  withdraw'  about  1  c.c.  of  fluid  every 
ten  minutes  for  the  first  hour  or  even  longer,  then,  as  the  change 
in  the  color  suggested  that  the  experiment  was  drawing  to  its 
close,  every  five  minutes  and  finally  every  two  minutes. 

In  a  certain  number  of  our  experiments,  quantitative  determina- 
tions of  the  salt  used  and  of  the  hydrochloric  acid  were  made  in 
the  case  of  the  gastric  fistula  and  of  the  former  alone  in  the  case 
of  the  duodenal  fistula,  and  then  from  our  knowledge  of  the  amount 
of  the  salt  (usually  sulphate)  in  the  solution  u.sed  and  on  the 
assumption  that  the  acidity  of  the  pure  gastric  juice  of  the  healthy 
dog  is  practically  constant  (0.5  per  cent.),  we  have  attempted  to 
determine  the  amount  of  gastric  juice  and  transudate  resulting 
from  the  use  of  the  fluid  in  cjuestion  in  the  gastric  fistula,  and  the 
sum  of  gastric,  duodenal,  pancreatic,  and  biliary  secretions,  and 
transudate  (or  exudate)  in  the  duodenal  fistula.  We  have  assumed 
for  this  that  the  amount  of  absorption  of  salts  and  w'ater  is  nil, 
which  is  probably  practically  true  in  the  case  of  the  ten-minute 
experiment  with  the  gastric  fistula,  but  hardly  approximately  true 
with  the  duodenal  fistula,  as  the  time  for  the  substances  to  be  in 
contact  with  the  mucous  membrane  is  much  longer,  and  the 
chances  of  absorption  correspondingly  greater.  Nevertheless,  we 
give  the  figures  for  what  they  may  be  worth,  and  in  this  connection 
we  must  not  forget  the  poor  powers  of  absorption  of  the  magnesium 
salts  and  of  sodium  sulphate  as  many  investigations  have  shown. 
In  our  c[uantitative  determinations  with  the  duodenal  fistula,  we 
have  attempted  to  obtain  the  average  salt  content  by  taking  1  c.c. 
of  the  fluid  withdrawn  at  ten-minute  intervals,  0.5  c.c.  at  five- 
minute,  and  0.2  c.c.  at  tw^o-minute  intervals,  making  our  analysis 
from  the  mixed  fluid  so  obtained. 

In  practically  all  our  experiments,  we  determined  the  freezing 
points  of  the  solutions  used  in  order  to  determine  whether  we  were 
dealing  with  iso-,  hypo-,  or  hypertonic  fluids.  In  a  number  of 
cases,  notably  with  Ilunyadi  and  Friedrichshall  waters,  by  adding 
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enough  water  to  make  these  fluids  practically  isotonic,  we  could 
obtain  comparative  results  as  to  the  influence  of  these  well-known 
waters  as  usually  administered,  and  when  diluted  to  isotonicity, 
while  with  the  various  salts  employed  l)y  us  we  could  compare  the 
eft'ects  of  hypo-,  iso-,  and  hypertonic  solutions  of  the  same  salt 
by  using  solutions  of  dift'erent  strength.  It  should  be  mentioned 
that  the  freezing  point  (  )  of  the  dog's  scrum  equals — 0.6°  C.  and 
not  — 0.5()°  C,  as  in  the  human  being. 

As  to  whether  more  exact  data  as  regards  the  motor  function 
of  the  stomach  are  to  be  obtained  by  the  use  of  the  gastric  or  duo- 
denal fistula,  each  has  its  value.  By  the  former  we  get  a  better 
idea  of  the  amount  of  gastric  secretion  and  transudate  called 
forth;  by  the  latter,  especially  if  our  more  physiological  method  is 
employed,  truer  knowledge  as  to  the  exact  time  required  by  the 
solution  to  entirely  leave  the  stomach. 

Before  giving  the  results  of  our  experiments,  the  exact  figures  of 
which  will  be  found  in  tabulated  form  at  the  end  of  this  article,  it 
may  be  of  interest  to  briefly  re\iew  some  of  the  important  liter- 
ature as  regards  the  motor  functions  of  the  stomach,  especially, 
of  course,  the  results  obtained  by  the  use  of  the  .r-rays  in  man  and 
in  animals,  and  of  the  gastric  and  duodenal  fistulas  in  animals,  and 
to  a  less  extent,  by  the  examination  of  the  feces  and  by  auscultation 
and  palpation.  The  discovery  of  a  definite  anatomical  separation 
between  the  fundus  and  the  antrum  pylori  calls  attention  anew  to 
the  fact  that  the  latter's  function  is  distinct,  the  more  thorough 
mixing  of  the  liquid  or  semiliquid  food  (furnished  by  the 
fundus)  with  gastric  juice  and  ejection  into  the  duodenum.  The 
so-called  pyloric  reflex  determines  to  a  great  extent  the  length  of 
time  the  food  remains  in  the  stomach,  the  stimulant  being  mechan- 
ical, according  to  IMorris  and  von  INIering,  chemical  according  to 
the  Pawlow  school,  both  playing  a  part,  according  to  Tobler,  and 
this  last  seems  the  most  probable.  According  to  many  observers, 
the  true  peristaltic  waves  arise  practically  only  in  the  pyloric  por- 
tion, although,  according  to  Boldyreft',  even  in  the  fasting  stomach 
rhythmic  contractions  appear  at  intervals  of  from  one  and  one-half 
to  two  hours. 

As  to  the  length  of  time  various  fluids  remain  in  the  stomach, 
Cohnheim  and  Best,^  found  that  physiological  sodium  chloride 
solution  leaves  the  stomach  quickest,  water  remains  longer,  and 
a  2  per  cent,  sodium  chloride  solution  still  longer.  The^'  found 
that  the  temperature  of  the  fluid  did  not  aftect  the  motility,  while 
Roeder-  found  that  temperatures  above  or  below  37°  C.  stimulate 
the  motility. 

According  to  Cohnheim''  and  Cannon^  there  are  autonomous 

•  Zeit.  f.  physiol.  Chemie.  1910,  Ixix,  117.  2  Med.  Klin.,  1909,  v,  SIG. 
5  Zeit.  f.  physiol.  Chemie,  1910.  Ixix,  102. 

*  Amer.  Jour.  Physiol.,  1906.  xvii. 
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motor  (viitn-s  in  t\\v  stcdiiiicli.  wliilr  tlu-  cH't-ct  nl'  psychic  inlliiciices 
upon  motility  has  hern  fspocially  shown  hy  tlie  former.  I'crhaps 
our  j^rcatost  knowk'(l<;e  of  the  motor  functions  of  the  stomach  has 
come  from  the  use  of  tlie  a*-rays  in  this  field,  inaugurated  hy  Cannon 
and  hy  Houx  and  Haltha/ar  in  1S!)7,  and  since  then  employed  l>y 
many  in\c'stigators  in  this  connection.  An  inierestinjr  review 
(»f  the  work  done  along  these  lines  is  to  be  found  in  an  article  by 
Ilertz.^  which  includes  a  number  of  important  i)ers()nal  observa- 
tions. According  to  Leven  and  Barret,  200  c.c.  of  water  leaves 
the  stomach,  if  already  cmj)ty,  in  about  twent\'  minutes,  figures 
closely  harmonizing  with  certain  of  our  experiments  on  the  dog 
with  the  gastric  fistula,  and  which  suggests  that  the  pyloric  sphincter 
does  not  become  strongly  contracted  until  after  the  ingestion  of 
food.  According  to  Cariiot,  Chessevant,  and  Otto,  distilled  water 
and  anisotonic  salt  solutions  generally  remain  longer  in  the  stomach 
than  isotonic  solutions,  probably  due  to  the  inhibition  of  the 
pyloric  relaxation,  and,  to  quote  Hertz's  discussion  of  these  re- 
searches: "  Consequently  the  chyme  when  it  reaches  the  duodenum 
is  much  more  nearly  isotonic  with  the  tissue  fluids  than  when  it 
reaches  the  stomach.  Tlie  change  is  brought  about  in  part  by  the 
secretion  of  fluid  rich  in  salt  in  the  case  of  hypotonic  solution  and 
distilled  water,  and  by  the  secretion  of  ordinary  gastric  juice  in  the 
case  of  hypertom'c  solutions.  Osmosis  and  diffusion  undou})tedly  help 
in  both  ca.ses.  The  change  is  much  less  rapid  in  hypertonic  than  in 
hyj)otonic  solutions,  but  even  very  concentrated  solutions  become 
almost  isotonic  before  their  evacuation  from  the  stomach  is  coin- 
l)lete."  These  conclusions  do  not  agree  with  our  findings,  and  the 
(piestion  of  the  effect  of  the  osmotic  pressure  of  a  solution  upon  the 
gastric  motility  is  still  far  from  settled.  It  will  l)e  remembered  in 
this  connection  that  the  absorptive  power  of  the  stomach  is  very 
slight  in  the  case  of  most  substances,  practically  nil  with  water. 
Although,  as  a  rule,  diffusion  is  determined  by  the  osmotic  pressure, 
Roth  and  Strauss,  and  Pfeiffcr  and  Sommer  have  shown  that  in 
the  case  of  the  stomach  unlike  the  serous  cavities,  this  law  does  not 
hold  good,  for  in  this  viscus  the  tendency  is  toward  an  osmotic 
pressure  lower  than  that  of  the  blood  serum  (a  =  — 0.56°  C.  in 
human  being,  — 0.0°  C.  in  dogs).  According  to  Strauss  this  lower 
level  c()rresj)onds  to  a  freezing  point  of  from  —  ()..S2°  C.  to  — 0.48° 
C.  lie  therefore  calls  fluids  with  a  freezing  point  less  than  — 0.48° 
C.  gastrohypertonic,  if  above  this  figure  gastrohypotonic.  Accord- 
ing to  this  investigator  the  free  hydrochloric  acid  is  only  secreted 
when  the  stomach  contents  have  reached  this  point;  before  this 
the  fluid  from  the  stomach  wall  is  neutral  or  faintly  alkaline. 
According  to  Roth  and  Strauss  the  reason  for  these  phenomena  is 
that  the  freezing  point  of  the  gastric  juice  equals  — 0.48°  C;  with 

6  (juarterly  .Idiit.  Med.,  HMO,  iii,  :573. 
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liypertonic  solutions  there  is  a  streainiiij^  of  water  from  the  blood 
stream,  and  probably  also  a  migration  of  more  fixed  moleeules 
from  stomach  contents  into  plasma  than  in  the  reverse  direction, 
while  e\-en  with  isotonic  liquids  this  takes  place  until  a  degree  of 
tonicity  e(jual  to  that  of  the  gastric  juice  is  reached.  With  hypotonic 
solutions  there  is  a  difi'erence  of  o])inion,  v.  Mering,  Aloritz,  and 
others  holding  that  the  How  of  water  from  gastric  contents  into 
the  blood  stream  is  very  slight,  a  view  certainly  borne  out  by  our 
experiments,  although  Pfeilier  and  Sommer  believe  that  even  here 
the  law  of  osmotic  j)ressure  is  followed.  Kodari  thinks  these  dis- 
(Te})ancies  can  be  explained  by  variations  in  osmotic  pressure  of 
the  gastric  juice,  "  but  due  to  the  slight  permeability  of  the  gastric 
mucous  membrane  to  water,  the  water  movement  due  to  differ- 
ences in  osmotic  pressure  between  the  stomach  contents  anfl  blood 
plasma  takes  place  slowly  so  that  another  factor  plays  a  part,  and 
an  important  one,  namely,  the  osmotic  pressure  of  the  stomach 
juice,  which  as  it  were,  lies  between  the  tw'o  and  is  capable  of  great 
variations,  although  usually  hypotonic."  According  to  the  experi- 
ments of  H.  Strauss/  "a  certain  law  seems  to  exist  so  that  hyper- 
tonic solutions  in  the  stomach  are  brought  by  dilution  to  a  con- 
dition of  lower  osmotic  pressure  and  remain  longer  in  the  stomach 
than  hypotonic  solutions,"  and  this  exactly  harmonizes  with  our 
findings. 

It  is  very  difficult  to  explain  all  the  facts  regarding  absorption 
from  and  transudation  into  the  stomach  on  purely  physical  grounds, 
especially  when  we  remember  that  most  investigators  hold  that 
the  gastric  juice  is  of  constant  not  varying  composition,  although, 
of  course,  as  studied  eiira  vilam  by  the  usual  methods,  it  may 
show  wide  variations,  due  to  its  degree  of  admixture  with  mucus, 
transudate,  and  ingesta. 

As  to  the  special  eflfect  of  certain  purgatives  and  laxati^■es,  especially 
the  bitter  waters  and  bitter  salts,  upon  the  secretory  and  motor 
functions  of  intestines  and  stomach,  much  more  work  naturally 
has  been  done  upon  the  intestinal  side.  Liebig  believed  that  the 
action  of  salts  was  due  to  endosmosis,  and  therefore  the  greater 
the  concentration  of  the  salt  the  greater  its  purgative  effect .  Aubert , 
on  the  other  hand,  suggested  that  this  was  due  more  to  chemical 
than  to  physical  influences,  that  the  quantity,  not  the  concen- 
tration of  the  salt,  was  the  important  factor,  and  that  the  purga- 
tive action  was  due  to  the  stimulation  of  the  intestinal  nerve- 
endings  by  the  salt  absorbed  in  the  blood.  Bauer,  ^Nloreau,  and 
Brunton,  from  experiments  with  isolated  intestinal  loops,  reached 
conclusions  similar  to  those  of  Liebig;  Hay  suggested  that  the 
fluid  poured  out  so  abundantly  was  an  exudate,  not  a  transudate: 
while  Hamburger  combined  the  various  theories,  and  suggested 

«  Physiol.    Mincral-Stoffwechsel,  Berlin,  1900. 
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tliat  tlu'  j)ur^';iti\c'  ollVct  of  tlu"  l)ittc'r  salts  (Icih-ikIs  on  tlio  increase 
of  Hiiid  ill  the  intestinal  canal  due  to  gastric,  intestinal,  and  possibly 
pancreatic  secretion,  to  lessened  absorption  and  increased  j)eristalsis. 
Hickel'  has  shown  that  sodium  sulphate  and  Ilunyadi  water  dis- 
tinctly inhil)it  the  pancreatic  secretion,  and  that  the  latter  pro- 
duces a  diminution  of  the  *jastric  secretion,  especially  of  the  hydro- 
chloric acid;  this  was  shown  by  him  in  the  blind  Pawlow  stomach. 
According  to  Ileinheimer,  sodium  and  ma,ii;nesium  sulphate  inhibit 
the  secretion  of  lixdrochloric  acid,  while  Sasaki  found  that  Carlsbad 
water  occupies  a  middle  position  l)etween  the  excitosecretory  and 
the  depressosecretory  waters,  agreeinj^  with  the  clinical  findings  of 
Jaworski  that  small  repeated  doses  of  Carlsbad  water  increase  the 
gastric  secretion,  large  doses,  if  chntinued,  inhibit  its  secretion 
more  and  more.  Tausoni  and  ^Nlorfiori  believe  that  the  purgative 
action  of  the  bitter  waters  is  due  to  the  great  increase  of  mucus 
which  hinders  absorption,  while  to  lessened  absorption  F.  Frank! 
also  ascribes  this  action,  as  he  found  no  increase  of  peristalsis  nor 
a  transudation  into  the  intestine  after  the  injection  of  sodium 
sulphate  into  the  blood.  J.  ]}.  Ma(;Calluni,  however,  found  both 
increased  peristalsis  and  increased  passage  of  fluid  from  intestinal 
wall  into  intestine  after  the  intravenous  administration  of  the 
bitter  salts;  according  to  Headland,  ^Mendel,  and  others,  this 
same  effect  is  ])roduced  when  the  salts  are  gi\en  l)y  mouth  by  their 
absorj)tion  in  the  upper  intestine  and  secretion  later  into  the  lower 
intestine  together  with  a  large  amount  of  transudate.  Hertz^ 
from  .r-ray  studies  reached  conclusions  similar  to  those  of  Aubert 
and  MacCallum,  namely,  that  saline  ]Hirgati\'es  cause  little  or  no 
acceleration  in  the  passage  of  the  chyme  through  the  small  intes- 
tine, l)ut  that  the  colon  is  markedly  affected,  and  that  "some  of 
the  purgative  salt  must  have  been  absorbed  from  the  stomach  or 
small  intestine  into  the  blood  from  which  it  acted  directly  upon 
the  neuromuscular  mechanism,  producing  motor  and  secretory 
activity  in  the  way  described  by  AfacCallum."  Ury,^  in  a  most 
exhaustive  series  of  analyses  of  the  salts  and  ferments  of  the  feces, 
after  the  administration  of  various  purgatives  to  raen  and  to 
animals,  concluded  that  the  bitter  salts  in  large  doses  act  by  causing 
a  local  irritation  of  the  ner\e  plexus  lying  in  the  intestinal  wall, 
increasing  peristalsis,  and  calling  forth  a  strong  transudation  of  a 
watery  fluid.  The  marked  increase  of  i)eristalsis  is  not  explained 
by  the  increase  of  the  fluid,  but  is  primary  in  nature,  and  coordinate 
with  the  transudation.  Mucus  wns  absent,  or  present  in  very 
small  amount,  and  there  was  a  moderate  increase  of  the  intestinal 
juice.  In  small  doses  as  used  in  practice  for  laxative  purposes, 
increased  peristalsis  and  transudation  were  present,  but  to  a  lesser 


'  Bcrl.  klin.  Wocli.,  1900,  No.  II.  s  Guy's  Hospital  Hoports,  1909,  Ixiii. 
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extent,  and  here  comes  into  play  the  poor  power  of  absorption  of 
the  mafijnesium  salts,  and  the  retention  of  their  water  of  solution, 
and  isotony  of  the  fluid  contents  of  the  small  intestines  is  not 
reached.  As  to  the  effect  of  other  laxatives,  Ury  found  after  senna 
an  increase  of  fluids,  hypersecretion  of  pancreatic  juice,  a  colossal 
increase  of  diastase,  absence  of  pepsin  and  lipase,  and  an  increase 
in  the  secretion  of  the  small  intestine,  as  shown  by  the  presence 
of  maltase,  invertin  and  a  trace  of  nuclease,  while,  on  the  other 
hand,  Asclier  and  Spiro  found  that  senna,  rhubarb,  cascara,  and 
aloes  act  only  through  increased  peristalsis,  and  Brieger,  in  dogs, 
and  Flemming,  in  rabbits,  found  no  increase  in  the  intestinal 
secretion  and  no  reddening  of  the  mucosa  in  isolated  loops  of 
intestine.  ^Nlagnus^"  found  that  castor  oil  produced  increased 
peristalsis  in  both  small  and  large  intestines,  senna  only  in  the 
large  intestine;  thus,  as  regards  peristalsis,  the  former  acts  like 
large  doses  of  magnesium  sulphate,  the  latter  like  small  doses, 
according  to  Ury. 

The  results  of  our  experiments  were  as  follows : 

A.  With  Hunyadi  Janos  and  Friedhichshall  Waters.  The 
detailed  results  of  these  as  of  all  our  other  experiments  will  be 
found  in  tabulated  form  at  the  end  of  this  article,  and  we  shall 
here  simply  call  attention  to  certain  points  of  interest,  especially 
the  influence  of  the  tonicity  of  the  fluid,  and  the  results  of  quanti- 
tative studies  of  the  amount  of  gastric  juice  secreted,  and  the 
extent  of  the  transudation.  The  freezing  point  of  Hunyadi  water 
is— 1.03°  C,  of  Friedrichshall  —1.15°,  of  tap  water  —0.03°  C,  and 
dog  serum  — 0.fi°  C,  that  is,  each  of  these  waters  is  strongly  hyper- 
tonic, while  a  dilution  of  each  with  an  equal  amount  of  tap  water 
will  give  almost  isotonic  solution  (a  of  50  per  cent.  Hunvadi  = 
—0.51°  C,  of  50  per  cent.  Friedrichshall  =  —0.6°  C). 

A  consideration  of  the  figures  in  the  tables  will  show"  that  the 
motor  functions  of  the  stomach  tested  both  by  the  gastric  and  the 
duodenal  fistula  methods  are  very  strongly  inhibited  by  these 
hypertonic  waters,  while  if  diluted  about  to  isotonicity,  the  differ- 
ence between  their  action  and  that  of  tap  water  as  regards  gastric 
motility  is  very  slight.  This  and  in  fact  all  our  experiments  have 
shown  that  it  is  impossible  to  explain  the  absorption  and  motor 
phenomena  of  the  stomach  on  purely  physical  grounds  alone,  as 
otherwise  the  almost  isotonic  50  per  cent.  Hunyadi  and  Friedrich- 
shall solutions  would  leave  far  more  rapidly  than  the  strongly 
hypotonic  tap  water;  in  reality  the  latter  leaves  the  organ  a  little 
sooner. 

The  question  of  the  amount  of  gastric  juice  and  transudate 
called  forth  by  these  waters  was  considered  quantitatively.  In 
Friedrichshall  water  in  10  c.c.  the  amount  of  sulphates  calculated 
as  barium  sulphate  (BaSo4)  equals  0.2292  gram,  in  Hunyadi  water 

"  Pflijger's  Arch.,  1908,  cxxii,  251, 
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0.598  ^raiii.;  the  acidity  of  tiie  pure  gastric  juice  of  the  dog  is 
assumeil  to  be  0.5  per  cent. 

In  Experiments  0,  7,  and  8  of  our  series  with  the  gastric  fistula 
the  following  figures  were  obtained;  the  first  two  were  e.\i)erinients 
of  ten  niiiuites,  the  last  of  twenty  minutes;  150  c.c.  of  fluid  was 
iriven  in  each  case. 


Exi'tKIMENT   G. 

.\inount 

Sulphates 

of  fluid 

.Aciility  in 

in  10  c.c. 

tiiistric 

Solution  used. 

obtained. 

1(S 

NaOH. 

as  Ba  SOi. 

juice. 

Transudate. 

Tap  water 

40  c.c. 

6 

0.0 

2.0  c.c. 

.>0  percent.  Uunyadi 

77  c.c. 

4 

0.23S8  gram 

2.5  c.c. 

13.0  c.c. 

Uunyadi 

.     104  c.c. 

4 

0.4948  gram 

3,7  c.c. 

15.3  c.c. 

Experiment  7. 

Tap  water 

79  c.c. 

() 

0.0 

3.5  c.c. 

.")0%  Fricdiichshall 

76  c.c. 

G 

0.0972  gram 

3.3  c.c. 

8.3  c.c. 

Friedrichshall 

.     121  c.c. 

4 

0. 1928  gram 

3.3  c.c. 

IG.6  c.c. 

Experiment  8. 

Tap  water 

.       18  c.c. 

GO 

0.0 

7.9  c.c. 

50%  Friedrichshall 

30  c.c. 

55 

0.0.54G  gram 

12.0  c.c. 

2.7  c.c. 

Friedrichshall 

.       74  c.c. 

23 

0.1289  gram 

12.4  c.c. 

19.1  c.c. 

These  experiments  show,  in  the  first  place,  that  in  ten  minutes 
very  little  gastric  juice  is  secreted,  while  in  twenty  minutes  the 
percentage  is  much  higher.  In  the  second  place,  a  considerable 
transudation  is  present  with  both  solutions,  more  with  the  hyper- 
tonic than  with  the  isotonic  fluids,  but  transudate  and  gastric 
juice  combined  were  not  enough  to  account  for  the  amount  of 
liquid  remaining  in  the  stomach  in  the  case  of  the  pure  Hunyadi 
and  Friedrichshall  waters,  and,  therefore,  these  waters  besides 
calling  forth  considerable  transudation  and  some  secretion  of 
gastric  juice,  undoubtedly  also  strongly  inhibit  the  motor  functions 
of  the  stomach.  Number  4  of  our  series  of  experiments  with  the 
gastric  fistula  was  very  instructive  in  that  it  showed  that  this 
inhibitory  efiPect  disappears  quickly  after  the  hypertonic  solution 
has  left  the  stomach;  with  oil,  however,  which  does  not  leave  the 
stomach  completely,  })ut  coats  the  mucous  membrane  with  a  cover- 
ing difficult  to  remove,  this  inhibiting  influence  persists  much  longer, 
as  seen  in  Experiment  5. 

It  must  not  be  forgotten,  however,  that  all  these  results  are 
based  on  the  assumption  that  during  the  short  time  of  the 
experiment  practically  no  absorption  of  salts  or  water  by  the 
stomach  takes  place.  Occasionally  in  the  case  of  these  waters 
and  also  with  strongly  hypertonic  solutions  of  Carlsbad  salts  and 
magnesium  sulphate,  in  some  instances  a  true,  acute  gastric  catarrh, 
with  all  the  characteristic  signs  and  symptoms,  was  produced, 
necessitating  the  discontinuance  of  the  experiments  until  the 
stomach  was  completely  cured. 
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In  tlie  case  of  tlie  diKxlenal  fistula,  in  Experinient  (>,  a  quantitative 
sulphate  determination  was  made  with  the  following  results: 


Time  to  pass  duodenal  Acidity  in 

Solution  used  (150  c.c.)-                         fistula.  j"^  NaOH. 

Hunyadi 2  hours  10  minutes  8 

50%  Hunyadi 1  hour    25  minutes  7 


Sulphates  in 

10  c.c.  as 

BaS04. 

0. 1374  gram 

0.112    gram 


This  would  mean,  assuming  that  there  has  been  practically  no 
absorption  of  salts  or  water,  that  after  the  giving  of  150  c.c. 
pure  Hunyadi  water,  the  sum  of  the  biliary,  gastric,  duodenal, 
])an(Teatic,  and  mucous  secretions  and  of  transudate  called  forth 
eciualled  ')(),'>  c.c.,  while  after  150  c.c.  of  almost  isotonic  50  per  cent. 
Hunyadi,  only  250  c.c.  was  called  forth.  Another  experiment  in 
this  connection  may  be  of  interest:  To  one  of  the  duodenal  fistula 
dogs  was  given  130  c.c.  pure  Hunyadi  water  and  all  the  fluid  from 
the  duodenal  fistula  collected.  Although,  of  course,  the  major 
portion  must  have  passed  by  the  fistulous  opening  along  the  much 
l)roader  upper  intestine,  nevertheless,  in  one  and  one-half  hours 
182  c.c.  was  obtained  from  the  fistula. 

B.  With  Carlsbad  Salts.  We  made  a  few  experiments  with 
natural  and  artificial  Carlsbad  salts  (the  latter,  as  a  rule,  being 
44  parts  XaoSO.,  ?A\  parts  XallCO^,  IS  parts  XaCl,  and  2  parts 
K2SO4).  Of  the  waters  obtained  at  the  springs,  Sprudel  has  a 
freezing  point  of  — 0.307°  C,  Muhlbrunnen  ^43.293°  C,  Franz 
Joseph  —0.290°  C;  of  solutions  of  the  natural  salts,  in  1  per  cent, 
solutions  A  =  — 0.47°  C,  in  5  per  cent.  :^  =  — 1.<S8°  C,  while  of 
the  artificial  salts  in  2  per  cent,  solution  a  =  — 0.3°  C,  in  5  per  cent. 
A  =  — 0.77°  C,  that  is,  of  the  artificial  salts  a  3  per  cent,  solution 
is  about  isotonic,  a  10  per  cent,  solution  strongly  hypertonic.  A 
considerable  inhibition  of  gastric  motility  is  seen  with  hypertonic 
solutions  with  both  methods,  while,  as  with  Hunyadi  and  Fried- 
richshall  water,  even  with  isotonic  solutions  some  transudation  is 
called  forth,  and  the  solutions  take  a  slightly — although  only  very 
slightly — longer  time  to  entirely  leave  the  stomach  than  ordinary 
tap  water.  The  secretion  of  gastric  juice  after  Carlsbad  solutions 
is  certainly  no  more,  and  probably  slightly  less  than  after  ordinary 
water. 

One  quantitative  experiment  (Number  3)  was  made  with  the 
gastric  fistula  as  follows: 

Experiment  1. 

Amount 
Solution  used       obtained  in 
(150  C.C.).         ten  minutes. 
Tap  water     .      .       12  c.c. 
3%    solution    of 

artificial  salt    .       22  c.c. 
10%   solution   of 

artificial  salt    .       88  c.c. 


Sulphates  in 

Amount  of 

Acidity 

in 

10  c.c.  as 

gastric 

Amount   of 

fg  NaOH. 

BaSO*. 

juice. 

transudate. 

60 

0.0 

5.2  c.c. 

20 

0.2605  gram 

3.2  c.c. 

8.5  c.c. 

10 

0.7277  gram 

6.4  c.c. 

47.2  c.c. 

nR<^\v.v:  sTiDir.s  <i\  riir.  moioi;  ii  \(  i'ions  (M'  tiik  siom  a(  ii     ('i!)1 

This  ('Xpt'riiiiciit  ii^aiii  calls  attention  to  the  ciiormoiis  anntiiiit 
of  transudate  called  forth  hy  stronj,d\  hypertonic  solutions,  and 
also  to  their  marked  inhibitory  etl'ects  ui^on  j^astric  motility.  These 
strong  solutions  t)f  Carlsbad  salt  frequently  showed  their  markedly 
irritatinj;  effect  upon  the  mucous  membrane  l)y  producinsi;  the 
typical  symptoms  of  an  acute  ijastritis,  the  secretion  of  mucus  in 
larL'c  amount,  sometimes  blood-stained,  anorexia,  vomitin*;,  etc. 

('.  With  Ma<;ni;shm  Si  i.I'Hatk  (Epsom  Salt  M<j;Soi).  Of 
solutions  of  maij:nesiinn  sulphate  in  solutions  of  1  j)er  eent.  .  = 
— O.l.r  (\.of;^pereent.  =  — ().:?2°C.,  of  lOpercent.  .i.  =  —0.71° 
C,  and  20  ])er  cent.  =  — 1.45°  C,  and  a  7.")  per  eent.  solution 
is  practically  isotonic.  These  figures  were  obtained  with  solutions 
of  the  ordinary  Epsom  salt  bought  at  the  drug  store.  In  10  c.c. 
of  a  20  per  cent,  solution,  the  amount  of  sulphates  calculated  as 
BaSo4  =  1.89.37  grams. 

With  the  weak  solutions  of  this  salt  we  had  a  good  opportunity 
to  study  the  efl'ect  of  strongly  hypotonic  solutions.  With  the 
duodenal  fistula,  the  1  per  cent,  solution  and  water  seemed  to  take 
practically  the  same  time,  the  .3  per  cent,  solution  distinctly  longer 
— an  interesting  fact  when  we  remember  that  the  latter  contains 
more  of  the  salt  in  solution  and  is  closer  to  isotonicity. 

Two  quantitative  experiments  with  the  gastric  fistula  (Numbers 
2  and  3)  were  made  with  the  following  results: 


Experiment 

2. 

Amount 

Sulphates  of 

Amount   in 

Solution  used 

obtained  in 

Ac 

idity 

in 

10  c.c.  as 

gastric 

Amount   of 

(150  c.c). 

ten  minutes. 

Tff 

NaOH. 

BaS04. 

juice. 

tran.sudato. 

Water       .      . 

24  c.c. 

8 

1 .4  c.c. 

1%  MgSO«   .      . 

36  c.c. 

30 

7.9  c.c. 

3%  MgS04   .      . 

58  c.c. 

12 

5.1  c.c. 

Experiment 

3. 

Water      .      . 

29  c.c. 

13 

0.0 

2.5  c.c. 

7.5%  MgS04 

.       38  c.c. 

12 

0.4512  gram 

3.3  c.c. 

10.6  c.c. 

20%  MgSOi 

98  c.c. 

8 

1.229G  gram 

0.0  c.c. 

28.5  c.c. 

These  figures  again  show  the  marked  inhil)ition  of  gastric  motility 
and  the  stimulating  eflect  upon  transudation  of  strongly  hyper- 
tonic solutions;  and  also  that  the  difference  between  the  effects 
of  water,  isotonic  and  h\[)otonic  solutions  upon  gastric  motility 
is  but  slight — the  salt  solutions  retarding  it  a  little,  possibly  due 
to  the  transudate  they  und()ul)tedly  call  forth,  while  as  regards  the 
amount  of  gastric  juice  secreted,  some  solutions  seem  to  call  forth 
more  than  water,  others  less. 

1).  With  Sodium  SfiJ>n.\TE  (Gl.^uber's  Salt — XaoSO^.  The 
1  per  cent,  solution  of  this  salt  has  a  freezing  point  of  — ().3()°  (., 
the  3  per  cent,  solution  of  — (J. 82°  C.  The  results  obtained  har- 
monized with  those  previously  described  as  regards  the  influence 
of  hypertonic  and  hypotonic  solutions. 
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E.  With  Olive  and  Castor  Oils.  These  experiments  simply 
called  attention  to  the  already  well  known  fact  that  oils  markedly 
inhibit  the  motor  functions  of  the  stomach;  of  the  two  castor  oil 
retarded  the  gastric  movements  most,  and  this  was  probably  due 
to  its  greater  irritating  effect,  as,  with  this  as  with  the  other  sub- 
stances tested,  the  stomach  seems  to  act  in  a  manner  just  opposite 
to  the  intestine,  that  is,  the  more  the  mucous  membrane  of  the 
former  viscus  is  irritated,  the  more  its  motor  function  is  inhibited. 

F.  With  Other  Substances.  We  have  added  a  few  experi- 
ments made  with  various  other  substances  which  may  be  of  some 
interest.  Strong  tea  seemed  to  inhibit  the  gastric  motility,  and 
also  mesothorium  emanations,  although  to  a  less  extent. 

Two  experiments  were  made  with  the  gastric  fistula  with  the 
well-known  Roumanian  diuretic  water,  Caciuglata,  of  which  the 
freezing  point  is  — 0.17°  C;  that  is,  it  is  strongly  hypotonic.  It 
and  tap  water  left  the  stomach  in  practically  the  same  time,  and 
in  this,  as  in  many  other  cases,  we  have  repeated  the  experiment 
in  the  reverse  direction,  that  is,  if  we  gave  water  first  and  then 
the  fluid  to  be  tested  in  the  first  experiment,  this  order  was  reversed 
in  the  second;  by  this  means  our  results  should  be  more  accurate, 
for  if  the  animal  is  more  fatigued  at  the  time  of  administration  of 
the  second  dose,  and  thereby  perhaps  the  motor  function  slightly 
inhibited,  this  will  be  discounted  by  the  results  obtained  in  the 
reversed  experiment.  With  this  water  we  performed  two  quanti- 
tative experiments,  here  comparing  the  phosphate-content  (as 
magnesium  phosphate)  of  the  fluid  obtained  from  the  gastric  fistula 
with  that  of  the  diuretic  water  itself,  in  25  c.c.  of  which  there  is 
0.0063  gram.    The  results  of  these  experiments  were  as  follows: 


obtained  in 

Phosphates 

Amount   of    ' 

Solution  used 

fifteen 

Acidity 

in 

in  25  c.c.  as 

gastric 

Amount  of 

(150  c.c). 

minutes. 

N 
1  » 

NaOH. 

Mg-  phosphate. 

juice. 

transudate. 

Water      .      .      . 

59  c.c. 

29 

0.0 

12.5  c.c. 

Caciuglata  water 

44  c.c. 

37 

0.00325  gram 

11.8  c.c. 

9.6  c.c. 

Caciuglata  water 

22  c.c. 

30 

4.8  c.c. 

Water       .      .      . 

18  c.c. 

25 

3.3  c.c. 

In  a  number  of  other  experiments  both  with  the  gastric  and  the 
duodenal  fistula,  we  could  show  the  extremely  marked  inhibitory 
effect  of  various  emotions,  such  as  fatigue  and  of  surrounding  dis- 
turbances, such  as  noise,  upon  the  motor  function  of  the  stomach. 
This,  of  course,  accentuates  the  fact  that  an  animal  should  never 
be  used  for  experimental  purposes  until  it  has  become  habituated 
to  standing  for  a  considerable  period  of  time  without  being  fatigued, 
and  also  that  it  is  essential  that  the  experiments  be  carried  out  in 
a  room  as  free  as  possible  from  noise,  excitement,  and  unusual 
sights  and  sounds. 

The  main  conclusions  which  we  may  draw  from  this  series  of 
experiments  are  as  follows: 
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Hy  the  use  of  both  the  gastric  and  the  duodenal  fistuhi,  and  in 
the  hitter  ease  we  suggest  our  modification  of  the  usual  method  as  a 
nuich  closer  approximation  of  physiological  conditions,  we  may 
obtain  data  of  comparative  exactness  as  to  the  influence  of  various 
substances  upon  the  motor  functions  of  the  stomach.  IJy  the 
duodenal  method  we  obtain  figures  of  greater  exactness  as  to  the 
comjjarative  times  required  by  various  liquids  to  entirely  leave 
the  stomach,  by  the  gastric  method  we  learn  more  about  the  effect 
of  these  liquids  upon  gastric  secretion  and  transudation;  we  would 
suggest  that  the  two  methods  always  be  employed  simultaneously. 

As  to  the  influence  of  the  various  bitter  waters  and  solutions  of 
the  bitter  salts — all  of  which  depend  in  the  main  for  their  action 
upon  magnesium  or  sodium  sulphate,  strongly  hypertonic  solutions 
or  waters  markedly  inhibit  gastric  motility,  besides  producing  a 
great  transudation  into  the  stomach  as  well  as  a  secretion  of  gastric 
juice,  which  latter  may  be  more  or  less  than  that  obtained  after 
the  administration  of  ordinary  tap  water.  If  these  salts  are  given 
in  very  strong  solution,  their  irritating  effects  are  seen  in  certain 
instances  by  the  appearance  of  the  typical  signs  and  symptoms  of 
an  acute  gastritis. 

By  the  use  of  quantitative  analyses  of  the  hydrochloric  acid  and 
sulphates  in  the  fluid  obtained  from  gastric  or  duodenal  fistula,  we 
may  get  some  idea  of  the  extent  of  the  secretion  and  transudation. 

Isotonic  solutions  leave  the  stomach  much  sooner  than  strongly 
hypertonic  solutions,  and  do  not  call  forth  so  much  transudate  as 
the  latter,  and  much  less  frequently,  although  occasionally,  pro- 
duce irritating  effects  upon  the  gastric  mucous  membrane.  This 
suggests  the  inadvisabilit}"  of  using  hypertonic  solutions  of  the 
bitter  salts  in  gastric  disorders  with  atony  or  with  a  diseased  con- 
dition of  the  mucous  membrane,  even  if  thereby  the  desired  laxative 
or  purgative  efl'ect  is  diminished. 

As  a  rule  isotonic  and  hypotonic  solutions  leave  the  stomach  a 
little  less  rapidly  than  the  very  hypotonic  tap-water,  possibly  due 
to  the  transudate  called  forth  by  the  former  fluids,  although  this 
is  of  much  less  extent  than  after  hypertonic  solutions;  the  secretion 
of  gastric  juice  may  be  slightly  more  or  slightly  less  with  these 
solutions  than  with  ordinary  water.  This  again  calls  attention  to 
the  fact  that  it  is  impossible  to  explain  the  motor  and  absorptive 
phenomena  of  the  stomach  on  purely  physical  grounds,  even  when, 
in  addition  to  the  ordinary  laws  governing  diffusion  and  osmosis, 
we  assume  the  interposition  between  gastric  cavity  and  gastric 
wall  of  a  gastric  juice  of  varying  tonicity. 

A  comparison  between  the  action  of  the  bitter  salts  and  bitter 
waters  upon  the  motor  functions  of  the  stomach  with  those 
of  the  intestine,  shows  that  their  action  is  reversed,  inhibitory 
in  tlie  former  case,  stimulating  in  the  latter,  while  in  both  cases 
transudation  is  markedly  stimulated. 
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The  complete  figures  of  all  the  experiments  follow: 
Motility  Exi'kkimknts. 

A.    WITH    IIUNYADl    JANOS    (h)    AND    FKIEDUH'IISIIALL    (f)    WATERS. 

First  Scries,  with  Gastric  Fistula. 


nt.        Substance. 

Amount  giv 

Wal.T 

150  c.c. 

H 

150  c.c. 

F 

150  c.c. 

Water 

150  c.c. 

F 

150  c.c. 

H 

150  c.c. 

Water 

150  c.c. 

H 

150  c.c. 

Wa(cr 

150  c.c. 

Water  with  mesotln 

)rium      150  c.c. 

F 

150  c.c. 

Water 

150  c.c. 

H 

150  c.c. 

Water 

100  c.c. 

Olive  oil 

100  c.c. 

H 

100  c.c. 

F 

100  c.c. 

Water 

150  c.c. 

50  per  cent. 

H 

150  c.c. 

H 

150  c.c. 

Water 

150  c.c. 

50  per  cent. 

F. 

150  c.c. 

F 

150  c.c. 

Water 

150  c.c. 

50  per  cent. 

F 

150  c.c. 

F 

150  c.c. 

Time. 

Amount  obtainei 

10  minutes 

22  c.c. 

10  minutes 

91  c.c. 

10  minutes 

71  c.c. 

10  minutes 

68  c.c. 

10  minutes 

122  c.c. 

10  minutes 

98  c.c. 

10  minutes 

44  c.c. 

10  minutes 

104  c.c. 

10  minutes 

28  c.c. 

10  minutes 

38  c.c. 

10  minutes 

92  c.c. 

10  minutes 

48  c.c. 

10  minutes 

107  c.c. 

10  minutes 

24  c.c. 

10  minutes 

84  c.c. 

10  minutes 

85  c.c. 

10  minutes 

104  c.c. 

10  minutes 

46  c.c. 

10  minutes 

77  c.c. 

10  minutes 

104  c.c. 

10  minutes 

79  c.c. 

10  minutes 

70  c.c. 

10  minutes 

121  c.c. 

20  minutes 

18  c.c. 

20  minutes 

30  c.c. 

10  minutes 

74  c.c. 

Second  Series,  with  Duodenal  Fistula. 


Experiment. 
1 


Substance. 

Amount. 

Time. 

H 

150  c.c. 

1  hour    36  minutes 

F 

150  c.c. 

1  hour    17  minutes 

Water 

150  c.c. 

1  hour    18  minutes 

H 

150  c.c. 

2  hours    9  minutes 

F 

150  c.c. 

2  hours  25  minutes 

Water 

150  c.c. 

1  hour    52  minutes 

50  per  cent.  F 

150  c.c. 

1  hour    17  minutes 

F 

150  c.c. 

2  hours  19  minutes 

H 

150  c.c. 

2  hours  10  minutes 

50  per  cent.  H 

150  c.c. 

1  hour    25  minutes 
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H.    WITH    (AIU.SMAI)    SALT,    NATIKAL    (  N  I    AM)    AKTIIK  lAI.    (A). 

Fir.it  Series,  with  (idstrir  Fistuhi. 

Amount  obtained. 
08  c.c. 
92  c.c. 

3  c.c. 

4  c.c. 
8  c.c. 

12  c.c. 
22  c.c. 
88  c.c. 


Substance 

.\niouut  given. 

Time. 

1  per  cent. 

N 

150  c.c. 

10  minutes 

.5  [HT  cent . 

N 

1.50  c.c. 

10  minutes 

1  p»T  rent . 

N 

150  c.c. 

20  minutes 

\V  liter 

150  c.c. 

20  minutes 

1  per  cent. 

N 

150  c.c. 

20  minutes 

Water 

150  c.c. 

10  minutes 

3  per  cent. 

A 

150  c.c. 

10  minutes 

10  per  cent. 

A 

150  c.c. 

10  minutes 

Second  Series,  with  Duodenal  Fistula. 


Ixperii 

nient. 

Substance. 

Amount. 

Time. 

1 

Water 

150  c.c. 

55  minutes 

5  per  cent.  N 

150  c.c. 

1  hour    42  minutes 

2 

1  per  cent.  N 

150  c.c. 

1  hour      4  minutes 

5  per  cent.  N 

150  c.c. 

1  hour    28  minutes 

Experiment. 
1 


C.    WITH    EPSOM    SALT. 


First  Series,  with  Gastric  Fistula. 


Substance 

Amount  given. 

Time. 

Amount  obtained, 

3  per  cent. 

E 

150  c.c. 

10  minutes 

54  c.c. 

1  per  cent. 

E 

1.50  c.c. 

10  minutes 

66  c.c. 

Water 

150  c.c. 

10  minutes 

69  c.c. 

Water 

150  c.c. 

10  minutes 

24  c.c. 

1  per  cent. 

E 

1.50  c.c. 

10  minutes 

36  c.c. 

3  per  cent. 

E 

150  c.c. 

10  minutes 

58  c.c. 

Water 

150  c.c. 

10  minutes 

29  c.c. 

'H  per  cent. 

E 

150  c.c. 

10  minutes 

38  c.c. 

20  per  cent. 

E 

150  c.c. 

10  minutes 

98  c.c. 

Second  Series,  with  Duodenal  Fistula. 


Experiment. 

Substance. 

Amount. 

Time. 

1 

1  per  cent.  E 

1.50  c.c. 

1  hour      1  minute 

3  per  cent.  E 

150  c.c. 

1  hour    42  minutes 

2 

3  per  cent.  E 

150  c.c. 

1  hour    5S  minutes 

1  per  cent.  E 

150  c.c. 

1  hour    37  minutes 

3 

Water 

150  c.c. 

1  hour    34  minutes 

1  per  cent.  E 

1.50  c.c. 

1  hour    26  minutes 

D.    WITH    GLAUBER'i-'    SALT    (o). 

First  Series,  with  Gastric  Fi.stula. 


Experment.       Substance. 
1  Water 

1  per  cent.  G 
3  per  cent.  G 


Amount  given. 
150  c.c. 
150  c.c. 
150  c.c. 


Time. 
10  minutes 
10  minutes 
10  minutes 


Amount  obtained. 
41  c.c. 
84  c.c. 
98  c.c. 
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Second  Series,  ivith  Duoden/il  Fistula. 


Experiment. 

Substance. 

Amount. 

Time. 

1 

1  per  cent.  G 

150  c.c. 

1  hour    21  minutes 

3  percent.  G 

150  c.c. 

1  hour    35  minutes 

Experiment.        Substance. 

1  Olive  oil,  30  c.c.\ 

Water,     120  c.c./ 


E.    WITH    OLIVE    OIL   AND    CASTOR    OIL. 

First  Series,  with  Gastric  Fistula. 

Amount  given. 
150  c.c. 


Castor  oil,  30  c.c. \ 
Water,      120  c.c./ 


Water 
Olive  oil 


150  c.c. 


100  c.c. 
100  c.c. 


Time. 

Amount  obtained, 

10  minutes 

106  c.c. 

10  minutes 

82  c.c. 

10  minutes 

24  c.c. 

10  minutes 

84  c.c. 

Experiment. 
1 


Second  Series,  ivith  Duodenal  Fistida. 


Substance. 

Olive  oil,  30  c.c. 
Water,     120  c.c. 


Castor  oil 
Water 


USOc.c.'l 
120  CO./ 


Olive  oil 
Castor  oil 


Amount. 
150  c.c. 


150  c.c. 


40  c.c. 
40  c.c. 


Time. 

1  hour   38  minutes 


2  hours  24  minutes 


2  hours  43  minutes 

3  hours  40  minutes 


F.   DIVERSE   OBSERVATIONS. 
First  Series,  with  Gastric  Fistula. 


rimi 

;nt.         Substance. 

Amount  given. 

Time. 

Amount  obtained, 

1 

Water 
Water  c,  0.1  gram 

150  c.c. 

10  minutes 

54  c.c. 

phenolphthalein 

150  c.c. 

10  minutes 

76  c.c. 

2 

Water 

1.50  c.c. 

1 0  minutes 

54  c.c. 

Strong  tea 

150  c.c. 

10  minutes 

80  c.c. 

3 

Water 
Water  c,  mesothorium 

150  c.c. 

10  minutes 

28  c.c. 

(14,000  Mache-units) 

150  c.c. 

10  minutes 

38  c.c. 

4 

Water 

150  c.c. 

15  minutes 

59  c.c. 

Caciuglata  water 

150  c.c. 

15  minutes 

44  c.c. 

5 

Caciuglata  water  • 

1.50  c.c. 

15  minutes 

30  c.c. 

Water 

150  c.c. 

15  minutes 

25  c.c. 
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Experiment. 

Substmicc. 

.\mount. 

Time. 

1 

Water,    145  c.c.  1 
Alcohol,     5  c.c.  / 

1.50  r.c. 

1  hour    .34  minutes 

Water,    145  c.c' 

Alcohol,     5  c.c. 
rh.-nolphtha- j 

1.50  c.c. 

1  hour    57  minutes 

lein,  0.1  KramJ 

o 

Water 

150  c.c. 

1  hour    34  minutes 

Strong  tea 

150  c.c. 

2  hours  10  minutes 

3 

Water 
Water  c.  mesothorium 

150  c.c. 

55  minutes 

(8400  M ache-units) 

l.")0  c.c. 

1  hour    36  minutes 

4 

Water 
Water  c.  mesothorium 

150  c.c. 

1  hour    28  minutes 

(14,000  Mache-units) 

150  c.c. 

2  hours  21  minutes 

5 

Fachingen  water 

150  c.c. 

1  hour    28  minutes 

Selters  water 

150  c.c 

1  hour      4  minutes 

THE    MORE    COMMON    FORMS   OF  CARDIAC   IRREGULARITY, 

WITH    THE   REPORT    OF    A   CASE    OF 

HEART  BLOCK.i 

By  Thomas  A.  Claytor,  M.D., 

CLINICAL    PROFESSOR  OF  MEDICINE,   GEORGE   W.\8niNGTON    UNIVERSITY;    PHYSICIAN   TO    OARFIELD 
HOSPITAL    AND   TO    THE   TUBERCULOSIS   HOSPITAL,    W.^SHING'J  ON,    D.    C. 

This  subject  has  been  taken  up  because  .1  believe  that  it  lias 
been  too  much  neglected  by  the  rank  and  file  of  interni-sts.  I 
think  that  one  might  say  without  fear  of  contradiction  that  without 
some  previous  knowledge  gained  by  the  instrumental  study  of 
the  pulse,  either  with  the  polygraph  or  the  electrocardiagraph, 
there  are  but  few  who  are  able  to  inter})ret,  with  any  degree  of 
accuracy,  the  various  forms  of  irregular  ])ulse  and  are,  therefore, 
unable  to  give  them  their  i)roper  value  as  to  prognosis  and  treat- 
ment. 

That  such  knowledge  may  be  at  times  of  great  importance  I 
hope  to  show  in  the  following  pages. 

In  the  last  sixteen  years,  epoch-making  discoveries  have  materi- 
ally advanced  our  knowledge  of  the  histological  anatomy  of  the 
heart  and  of  its  rhythmic  action.  In  fact,  A.  K.  Cushny-  said 
that  although  the  study  of  the  i)ulse  had  extended  as  far  back  as 

'  Read  before  the  American  Cliinatologiciil  Association,  .June  11,  1012. 
'  Amer.  Jour.  Med.  Sci.,  I'JU,  p.  ll'JS. 
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medical  history,  more  progress  had  hvvu  made,  in  certain  direc- 
tions, in  the  last  fifteen  years  tliaii  in  the  prexions  century.  As 
pioneers  in  the  work  nj)oii  cardiac  arrhythmia,  the  names  of 
Mackenzie,  Wenckc})ach,  and  ilerinii'  i)r()l)al)ly  stand  out  most 
])rominently. 

Puttin<r  aside  any  discussion  as  to  the  relative  merits  of  the 
neuroffenic  or  the  myogenic  origin  of  the  heart  beat,  it  is  found 
most  convenient  to  study  cardiac  arrhythmia,  keeping  always 
before  us  the  qualities  which  have  been  assigned  to  the  heart 
muscle,  which  are:  (1)  Stimulus  production,  the  power  to  produce 
a  stimulus  which  will  excite  the  heart  to  contract;  (2)  excitability, 
the  power  to  receive  a  stimulus;  (o)  conductivity,  the  power  to 
convey  a  stimulus  from  one  part  of  the  heart  to  another;  (4)  con- 
tractility, the  j)()wer  to  contract  on  being  stimulated;  (5)  tonicity, 
the  power  to  remain  in  a  certain  degree  of  contraction  even  when 
the  active  stimulation  has  ceased. 

Under  normal  conditions  the  cardiac  contraction  begins  in  the 
specialized  tissue  at  the  junction  of  the  descending  cava  and  the 
right  auricle,  spreading  thence  to  the  rest  of  the  heart.  This,  the 
sino-auricular  node  (Keith  and  Flack^),  is  then  the  pace-maker  of 
the  heart  and  the  rhythmic  contraction  having  its  origin  here  is 
called  the  fundamental  rhythm.  In  the  wall  of  the  right  auricle 
near  the  coronary  sinus  is  another  specialized  area,  the  auriculo- 
ventricular  node  (Tawara^),  and  it  is  from  this  point  that  arises 
the  auriculoventricular  bundle  of  Kent''  and  His,  Jr.,''  which  forms 
the  connecting  link  for  impulses  betw^een  the  auricles  and  ven- 
tricles dividing  into  two  limbs,  the  one  passing  to  the  right 
and  the  other  to  the  left  ventricle. 

While  there  are  instances  of  cardiac  irregularity  which  are 
difficult  to  classify,  the  majority  fall  under  the  following  heads: 
(1)  Sinus  or  youthful  arrhythmia;  (2)  premature  contraction  or 
extra  systole;  (3)  heart-block  (partial  or  complete);  (4)  the  wdiolly 
irregular  pulse  (auricular  fibrillation) ;  with  perhaps  the  addition 
of  (5)  the  pulsus  alternans,  though  the  last  named  is  an  irregularity 
as  to  volume  rather  than  as  to  time. 

Some  authors  assign  each  of  these  forms  of  irregularity  to  a 
disorder  of  some  one  of  the  special  qualities  of  the  cardiac  muscle. 
Thus  sinus  arrhythmia  is  said  to  be  due  to  disturbance  of  the 
sino-auricular  node  in  its  impulse  producing  quality,  the  extra 
systole  to  disturbance  of  irregularity  of  the  muscle;  heart-block  to 
disturbance  of  conductivity;  auricular  fibrillation  to  disturbance 
of  contractility.  If  this  be  true,  the  whole  study  of  cardiac 
arrhythmia  is  greatly  simplified,  l)ut  it  has  not  yet  been  proved. 

'  Jour.  Anat.  and  Pliysiol.,  1907,  xli,  172. 
*  Das   Hcizleitungssystem  des  Siiugatierhcrzens,  Jena,  190S. 
5  Jour,  of  Physiol.,  1893,  xiv,  233  to  254. 

<•  Die  Thiltigkeit  des  embryonalen  Hcrzons  und  deren  Bodeutung  fiir  die  Lehre  von  dcr  Herz- 
bewogiing  beim  Erwaehsenen,  Arbeiten  aus  der  Medizinsohen  Klinik,  Leipzig,  1S93,  p.  14  to  49 
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I  sliiill  iinw  hrit'Hy  consider  the  most  striking  cliiinictcristics 
of  tlu'  alioxf  iiaiiH'd  I'onns  of  arrhythmia  as  they  arc  |)ortrayc(l  in 
poly^'raphif  tracinjfs,  toj^t'thcr  with  their  etiol«)jiy,  patliology, 
(liaj;iiostie,  and  prognostic  vahie. 

As  the  appreciation  of  the  ahnormal  polyuraphic  tracing;;  is 
ahsohitcly  dcpentU'nt  upon  an  understanding  of  the  intrmal,  we 
may  with  profit  refresh  our  memories  l)y  a  l)rief  consick-ration  of 
Fig.  1.  It  may  he  seen  that  in  the  venous  tracing  there  arc  three 
distinct  upward  (positive)  waves  (a,  c,  and  v)  and  as  many  (h)wn- 
ward  (negative)  waves  (.r,  x',  and  ?/).  The  a  wave  in  the  \enous 
tracing  is  pnxhiced  by  the  state  of  increased  i)rcssurc  in  the  juguhir 
vein  resulting  from  the  contraction  of  the  right  auricle;  the  c  wave, 
while  it  is  not  wholly  due  to  the  carotid  pulsation,  for  all  clinical 
purposes  may  be  considered  to  make  its  api)earance  synchronously 
with  the  beat  of  that  vessel  at  the  same  level  of  the  neck.  The 
time  between  a  and  c  is  known  as  the  a-c  interval,  and  is  of  great 
importance,  as  it  determines  the  state  of  conducti\ity  between  the 

J/j   Seconi) 
Jiujular 

liadial 


Fig.   1. — Polygraphic  tracing  of  the  normal.' 

auricles  and  ventricles.  The  v  wave,  often  called  the  ventricular 
wave,  makes  its  appearance  during  ventricular  systole,  reaching 
its  highest  point  just  before  the  auriculoventricular  valves  open. 
The  negative  waves  x  and  x'  (usually  considered  as  one),  are 
probably  the  result  of  three  factors:  the  relaxation  of  the  auricular 
walls  in  early  diastole;  the  state  of  negative  intrathoracic  pressure 
consequent  upon  the  ventricular  systole;  and  the  dragging  down 
of  the  auriculoventricular  septum  during  ventricular  contraction. 
The  y  wave  occurs  as  the  result  of  a  state  of  negative  pressure  in 
the  ventricles  during  their  diastole,  at  the  same  time  the  auriculo- 
ventricular valves  oi)en  and  allow  the  blood  to  pass  into  the 
ventricles. 

The  arterial  tracing  (usually  the  radial)  is  necessary  for  the 
identification   of   the   important   elements   of   the   venous   curve. 

'  Througli  a  misundorstaiiding  the  identification  maikings  were  not  repri.duecd  in  the 
figures,  but  a.s  the  wiiting  pens  were  of  equal  length  the  fi.xation  points  may  be  taken  from 
the  right  border  of  the  tracings. 
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Thus  the  c  wave  may  be  determined  by  the  fact  that  it  appears 
one-tenth  of  a  second  before  the  radial  impulse,  the  a  wave  because 
it  appears  one-fifth  of  a  second  before  the  c  wave,  and  the  v  wave 
by  the  fact  that  its  apex  occupies  the  same  relative  position  in  the 
venous  tracing  as  does  the  dicrotic  notch  in  the  radial.  As  pointed 
out  by  Lewis, "■  the  proper  identification  of  the  r  wave  may  be  of 
considerable  importance  in  the  correct  reading  of  a  tracing  in 
which  heart-block  is  suspected. 


(tr     It,.      «        a      "/ „.('r,/,''-    "t        acr    «fr    SV 


Fig.  2. — Sinus  or  youthful  arrhythmia. 

Sinus,  or  Youthful  Arrhythmia,  may  best  be  described  as  a 
difference  in  the  time  rate  of  the  cardiac  contractions  with  but 
little  difference,  if  any,  in  their  force.  When  venous  and  arterial 
tracings  are  taken  simultaneously  it  will  be  noted  that  they  are 
perfectly  synchronous  in  their  corresponding  details.  The  arterial 
tracing  will  show  the  systolic  peaks  to  be  of  about  the  same  height 
but  at  varying  distances  from  each  other.  The  irregularity  is 
best  seen  in  a  slow  pulse,  since  rapidity,  by  reducing  the  diastolic 
pause,  has  a  tendency  to  lessen  the  abnormality.  A  similar  form 
of  arrhythmia  may  be  produced  in  normal  individuals  by  caus- 
ing them  to  take  some  forced  inspiration.  The  pulse  will  be 
found  to  become  more  rapid  during  inspiration  and  slower  during 
expiration.  The  cause  of  sinus  irregularity  is  reflex,  coming  through 
the  vagi,  and  does  not  have  its  origin  in  the  heart  itself.  It  is 
observed  in  young  and  nervous  individuals,  also  during  conval- 
escence from  illnesses  such  as  epidemic  influenza,  etc.  It  may  or 
may  not  be  noted  by  the  patient,  often  it  is  not,  though  occasionally 
the  diastolic  pause  is  so  prolonged  as  to  produce  cerebral  anemia 
with  syncope.  The  prognosis  is  good  in  all  cases.  It  may  be 
relieved  by  atropia. 

Extrasystole.  According  to  ^Nlackenzie,^  the  term  "extra- 
systole"  should  be  limited  to  those  premature  contractions  of 
auricle  or  ventricle  in  response  to  a  stimulus  from  some  abnormal 
point  of  the  heart,  but  where  otherwise  the  fundamental  or  sinus 
rhythm  of  the  heart  is  maintained. 


8  British  Med.  Jour.,  1911,  i,  593. 
»  Diseases  of  the  Heart,  1908,  p.  142. 
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Clinically  there  are  rccojjnizcd  three  \arieties  ot"  extrasystole: 
the  auricular,  the  ventricular,  and  the  auriculoventricular,  depend- 
iiiu  upon  the  point  from  which  the  al)nornial  stimulus  takes  its 
origin.  Before  ^oinj;  further  it  may  he  well  to  call  attention  to 
some  physiological  facts.  It  has  been  shown  that  if  the  ventricle 
he  stimulated  at  any  tiiue  during  diastole  (the  receptive  period  of 
the  cycle)  it  will  respond  hy  contracting,  hut  that  the  force  of  the 
contraction  is  entirely  independent  of  the  strength  of  the  stimu- 
lation. In  other  words,  the  ventricle  responds  with  its  entire 
strength  to  any  stimulus  which  is  sufficient  to  cause  a  contraction; 
the  "all  or  nothing"  phenomenon  of  Bowditch.  During  systole 
the  ventricle  is  in  the  so-called  refractory  period  of  the  cycle, 
when  it  will  fail  to  respond  to  any  stimulation.  The  strength  of 
the  ventricular  contraction  depends  pn  the  amount  of  energy 
which  there  has  been  time  to  accumulate.  If  then  the  stimulation 
has  been  premature  the  contraction  will  be  feeble,  if  delayed, 
correspondingly  strong. 


Fig.  3. — .Showing  uxtravcntricular  systoles,  r'  and  r',  the  one  toward  the  right  being  too 
weak  to  appear  in  the  radial  tracing. 

In  Fig.  3  we  have  an  example  of  ventricular  extrasystole.  In 
the  radial  tracing  at  r'  may  be  seen  the  evidence  of  a  premature 
and  weak  pulse  beat.  In  the  venous  tracing  the  peak  marked  c' 
represents  the  premature  ventricular  contraction.  It  corresponds 
in  general  outline  fairly  well  with  the  c  peaks,  but  is  earlier  in 
the  cycle  and  is  quite  a  little  higher;  in  this  instance  the  ventricular 
contraction  has  occurred  at  the  same  time  as  the  auricular,  thereby 
throwing  the  a  wave  and  the  c  wave  together,  which  accounts  for 
its  unusual  height.  This  auricular  contraction  is  not  followed  by 
the  usual  ventricular  contraction  because  the  ventricle  was  in 
systole  (the  refractory  stage)  at  the  time  the  auricular  impulse 
reached  it.  This  accounts  for  the  longer  pause  after  r' ,  which 
is  known  as  the  compensatory  pause.  If  a  measurement  be 
made  it  will  be  found  that  the  space  between  the  radial  pulsation 
immediately  preceding  r' ,  plus  that  immediately  following  it,  is  the 
same  as  the  distance  occupied  by  two  whole  cycles  of  the  regular 
beating  ventricles.  In  other  words  (a  =  6).  It  may  also  be  deter- 
mined by  measurement  that  the  auricular  rhythm  is  not  disturbed, 
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that  is,  the  a  waves  occur  at  practically  rcjiidar  intervals  from 
each  other  in  spite  of  the  disturbed  ventricular  rhythm  as  shown 
by  the  extrasystole.  In  some  instances  the  c  wave  actually  pre- 
cedes tlie  (I  wave  in  the  \enous  tracinjj.  Occasionally  in  a  slowly 
bcatiuij  heart  the  ventricle  has  had  time  to  recover  sufficiently 
after  an  extrasystole  to  respond  to  the  auricular  impulse  as  it  would 
if  there  had  been  no  extraventricular  beat,  and  we  have  then  an 
interpolated  ventricular  contraction.  The  impulse  for  a  ventricular 
extrasystole  has  its  origin  in  that  portion  of  the  bundle  of  His 
bevond  the  node  of  Tawara  or  in  its  ramifications  in  the  ventricle. 


«c 


'i^j^K}Mp{^j<f%::6'<^^ 


P'lG.  4. — Auricular  extrasystole. 

Fig.  4  is  an  example  of  an  auricular  extrasystole.  The  radial 
tracing  shows  the  abortive  ventricular  beat,  the  venous  tracing 
presents  an  unusually  early  a  wave,  which  is  followed  by  the 
premature  c  wave.  At  times  the  a  wave  may  come  so  early  as  to 
coincide  wdth  the  v  wave  of  the  preceding  cycle,  at  which  times 
it  is  often  unusually  high.  The  impulse  for  the  auricular  extra- 
systole has  its  origin  in  some  other  portion  of  the  specialized 
auricular  tissue  than  the  sinus. 

The  auriculoventricular  extrasystole  takes  its  origin  from  the 
node  of  Tawara.  In  this  form  the  auricle  and  ventricle  contract 
simultaneously.  It  is  a  more  difficult  form  to  identify  from  the 
polygraphic  tracings  than  the  other  two. 

So  far  the  exact  value,  from  a  clinical  point  of  view,  of  the 
differentiation  of  the  three  varieties  of  extrasystole,  has  not  been 
definitely  determined,  but  it  seems  very  likely  that  with  a  more 
complete  understanding  of  the  subject  this  will  be  developed. 

The  Pathology  of  Extrasystole.  Extrasystole  evidently 
occurs  because  of  an  increased  irritability  of  the  specialized  cardiac 
tissue  (primitive  tube  of  ^Mackenzie)  so  that  impulses  are  received 
from  other  points  than  the  sino-auricular  node.  The  pathological 
lesions  when  present  are  of  the  sclerotic  type,  hence  the  condition 
is  most  often  seen  in  those  who  suffer  from  arteriosclerosis  or  where 
there  are  fibroid  changes  in  the  heart  from  other  causes,  such  as 
rheumatism.  It  may  be  seen  at  any  age,  though  it  is,  of  course, 
more  common  in  those  past  middle  life.  There  seems  to  be  a 
growing  tendency  to  consider  extrasystole  an  evidence  of  serious 
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cliaiijif  ill  till-  lirart  imiscic,  in  spite  of  the  tact  that  cxpfrii'iicc  has 
taii;;ht  us  that  in  many  instances  it  nia\  he  present  for  lonj?  periods 
withont  other  si^'ns  of  heart  (nsal)ility.  (lastro-intestinal  distnrh- 
anees  are  not  infreciueiitly  the  cause  of  extrasystole,  as  is  also  the 
excessive  use  of  t<)l)aeco. 

There  may  or  may  not  he  suhjective  symjjtoms  of  this  disorder. 
Some  patients  are  entirely  ohlivious  to  the  ahnormality,  while 
others  are  jjreatly  annoyed  hy  a  f1utterin<;  sensation  in  the  rcLjion 
of  the  heart  or  they  comj)hiin  of  the  vioh-nt  throh  which  foHows 
the  h)ng  j)ause;  some  have  a  sensation  of  great  weakness  when 
the  heart  is  intermitting.  Some  in  fact  hecome  so  disturhed  and 
nervous  tliat  tliey  are  almost  typical  neurasthenics.  Medication 
directed  toward  the  correction  of  this  disorder  is  \ery  unsatis- 
factory.   The  underlying  cause  must  he  saugiit. 

He.\rt-block  (Partial  or  Complete).  This  form  of  irregu- 
larity is  much  less  common  than  those  just  descrihed,  and  is  due 
to  a  disturhance  of  conductivity.  The  impulse  which  starts  at 
the  sino-auricular  node  may  he  delayed  or  entirely  ohstructed  in 
its  progress  to  the  rest  of  the  heart,  resulting  in  partial  or  complete 
heart-hlock.  The  interruption  may  take  place  at  the  sino-auricular 
or  at  the  auriculoventricular  junction,  and,  according  to  some,  at 
the  interventricular  junction  (dissociation  of  the  ventricles). 
The  most  usual  and  most  important  of  these  is  the  auriculo- 
ventricular heart-hlock  which  may  he  either  functional  or  organic. 
Functional  hlock,  as  a  rule,  results  from  excessive  doses  of  drugs 
of  the  digitalis  group.  This  accident,  however,  is  much  more 
likely  to  hai)pen  in  cases  where  the  hundle  of  His  is  diseased. 
Organic  hlock  is  due  to  disease  of  the  hundle  of  His  or  the  tissue 
immediately  surrounding  it.  The  common  causes  then  are  sclerotic 
changes  in  the  coronaries  with  the  usual  results  or  old  rheumatic 
inflammation.  Rarely,  however,  the  })un(lle  of  His  may  itself  he 
the  seat  of  a  growth  such  as  gumma,  or  may  he  j)ressed  upon  hy 
such  a  tumor.  The  first  indication  of  heart-block  is  a  lengthening 
of  the  a-c  interval  (the  time  between  the  appearance  of  the  a 
wave  and  the  c  wave  in  the  venous  tracing,  see  Fig.  (i).  In  other 
words,  the  ventricular  contraction  does  not  follow  the  auricular 
as  soon  as  it  should.  This  lenghthening  of  the  a-c  interval  may  be 
for  a  long  time  the  only  evidence  of  interference  in  conduction, 
then  the  impulse  may  from  time  to  time  fail  to  get  through,  resulting 
in  the  dropping  of  a  ventricular  heat.  This  may  occur  at  regular 
or  at  irregular  intervals,  and  if  the  hlock  becomes  c()mj)lete,  the 
ventricle  assumes  its  own  rhythm  which  is  much  slower  than 
that  of  the  auricle.  It  is  in  these  cases  that  the  Stokes-Adams 
syndrome  is  observed. 

In  organic  heart-block  the  prognosis  is  necessarily  grave,  though 
there  are  cases  on  record  which  have  lived  for  a  nmnher  of  years 
after  the  development  of  the  condition.     Of  course,  the  cardiac 
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ciipacity  is  reduced  in  projjortioii  to  the  degree  of  hloek.  The 
I'uiKtioiial  cases  usually  recover  promptly  on  the  renio\al  of  the 
cause.  In  those  rare  instances  where  the  symptoms  result  from 
the  eti'ects  of  a  gumma  upon  the  bundle  of  His,  antiluetic  treatment 
may  be  resorted  to  with  some  hope  of  success.  It  is  easy  to  see 
that  the  use  of  digitalis  in  cases  of  heart-block  might  be  fraught 
with  great  danger  l)ecause  of  its  tendency  to  delay  transmission 
of  the  impulse  from  the  auricles  to  the  ventricules.  James  Mac- 
kenzie,^ however,  makes  the  following  statement:  "The  presence 
of  heart-l)lock  is  not  necessarily  a  contraindication  to  the  use  of 
digitalis.  When  it  is  complete  it  cannot  interfere  with  the  con- 
duction of  the  a-v  bundle,  for  conduction  is  abolished,  and  so  far 
there  is  no  evidence  that  digitalis  has  any  effect  on  the  idioven- 
tricular rate."  Drugs  of  this  group  would  certainly  appear  to  be 
contraindicated  where  there  is  a  tendency  to  heart-block,  and,  if 
used  at  all,  it  should  be  with  the  greatest  caution. 


Fig.  5. — Polygraphic  tracing  from  a  case  of  2  to  1  heart-block.  Radial  pulse  about  37  to 
the  minute.  The  a'  waves  are  auricular  contractions  which  were  not  followed  by  ventricular 
contractions.'" 

Fig.  5  is  from  a  case  of  heart-block  of  the  2  to  1  type,  the  history 
of  which  is  briefly  as  follows: 

H.  B.,  white  male,  aged  forty-seven  years,  married,  a  manu- 
facturer. His  parents  had  been  long-lived,  and  his  own  health, 
when  a  young  man,  had  been  excellent.  When  aged  twenty-seven 
years,  he  became  infected  with  lues,  which  was  not  treated  for 
six  months.  He  then  became  quite  ill  and  the  real  condition  was 
recognized,  when  he  received  proper  medication  for  a  few  months 
continuously,  and  for  years,  oflf  and  on,  for  the  disease  continued 
to  manifest  itself  from  time  to  time.  At  thirty-five  he  had  typhoid 
fever  severely.  He  then  enjoyed  good  health  until  he  was  forty- 
one,  when  he  had  several  fainting  attacks.  There  was  no  special 
discomfort,  simply  temporary  loss  of  consciousness.  At  this  time 
a  heart  murmur  was  discovered,  but  there  were  no  symptoms 

9  Heart,  1911,  No.  4,  p.  293. 

'"  In  other  portions  of  Tracing  No.  5  where  the  radial  dicrotic  notch  came  out  clearly  it 
could  be  satisfactorily  demonstrated  that  the  a  waves  were  no  part  of  the  v  waves. 
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ot"  cardiac  iiisiiHicii'iicx,  unless  tlic  attacks  of  syncope  were  to  l)c 
attributed  to  this  cause.  When  ai;t<l  t'orty-h\c  years  he  hail  an 
attack  of  citlicr  hi  fjrippc  or  rheuinatisui  (it  was  (hflicult  from  liis 
tU'scription  to  say  which),  hut  (hirintf  the  ilhiess  heart  syinptonis 
ilevch)pcd.  and  three  uionths  hitcr  swcIhnL,^  of  the  feet  and  dysj)nea. 
During  this  attack  he  had  pecuhar  faintini;-  spells.  There  would 
be  what  he  described  as  a  rushing  sensation  from  the  heart  to  the 
head  and  then  unconsciousness  lasting  from  one  to  five  seconds. 
There  was  usually  time  for  him  to  reaeh  the  bed  or  a  chair  l)efore 
he  would  faint,  l)ut  not  always.  The  lieart  seemed  to  stop  at  the 
time  of  the  seizure.  At  times  vomiting  of  blood  with  great  weakness 
followed.  On  examination  the  heart  was  found  to  be  shghtly 
enlarged,  a  systolic  murmur  was  heard  all  over  the  i)recordia,  with 
maxinumi  intensity  at  the  apex  and  transmitted  to  the  axilla. 
There  was  also  a  diastolic  murmur  heard  all  over  the  precordia, 
the  second  aortic  was  faint,  and  the  seeond  pulmonary  accentuated. 
The  diastolic  murmur  was  not  a  tj'pical  aortic  insufficiency  murmur 
or  did  the  radial  tracing  conform  to  the  type  of  that  lesion. 

Unfortunately  I  was  only  able  to  observe  this  interesting  case 
for  a  few  days,  as  he  was  a  transient.  A  Wassermann  reaction 
was  negative,  and  as  there  is  some  doubt  as  to  the  advisability  of 
the  use  of  salvarsan  in  those  sufl'ering  from  severe  heart  lesions, 
I  hesitated  to  administer  that  preparation,  but  I  advised  a  course 
of  mercurial  injections,  and  my  patient  went  to  his  home  with  the 
avowed  intention  of  returning  for  treatment,  but  as  yet  I  have 
heard  nothing  from  him. 


Fio.  G. — Polygraphic  tracing  taken  Iictwoen  attacks,  from  the  case  of  heart-block  lier'' 
reported.  Delay  in  the  a-c  interval  may  be  noted  in  several  places  upon  the  tracing.  Puis'' 
rate  about  60  to  the  minute. 


The  attacks  which  had  preceded  the  one  in  which  I  saw  this 
man  had  been  of  brief  duration,  the  heart  maintaining  the  slow 
beat  but  a  few  hours  or  a  day  at  most.  This  attack,  however,  kept 
up  for  several  days,  with  only  short  intermissions.  He  had  dis- 
covered that  a  strong  drink  of  whisky  would,  for  a  time  at  least, 
bring  the  pulse  up  to  normal.  1  saw  this  verified  (Fig.  G).  During 
the  period  of  slow  ventricular  action  the  patient  was  able  to  walk 
only  at  a  very  slow  pace,  and  liad  to  be  very  careful  not  to  over- 
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exert  himself  in  any  way,  yet  he  travelled  about  alone,  attending 
to  his  business  affairs. 

Auricular  Fibrillation  (the  Wholly  1rre(;ular  Pulse). 
This  is  characterized  by  an  entire  loss  of  the  sinus  or  fundamental 
rhythm,  the  beats  are  irregular  both  as  to  time  and  as  to  volume. 
In  the  venous  tracing  the  auricular  wave  is  missing,  in  other  words, 
there  is  no  auricular  contraction,  the  venous  pulse  being  of  the 
ventricular  or  positive  type  (Fig.  7).  There  is  a  general  fibrillary 
contraction  of  the  auricular  muscle,  but  no  contraction  of  the 
muscle  in  mass.  The  electrocardiagram  shows  an  absence  of  the 
P  wave  (auricular  contraction),  and  by  a  series  of  fine  undulations 
that  there  are  a  number  of  impulses  at  the  rate  of  four  to  nine 
hundred  a  minute  trying  to  get  through  to  the  ventricle.    Of  course 
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■pia.   7. — Auricul:ir  lilnilhition.      Note  absence  of  a  wave  ami  irregularity  as  to  time  and 
volume  of  radial  pulse. 


the  ventricle  is  entirely  unable  to  respond  to  anything  like  this 
number,  and  hence  responds  only  as  it  may,  which  results  in 
absolute  irregularity.  Where  a  mitral  presystolic  murmur  has  been 
present  it  disappears  as  might  be  expected,  it  being  produced  during 
the  contraction  of  the  auricle. 

Pathology  of  Auricular  Fibrillation.  The  heart  muscle 
as  a  whole  shows  a  more  or  less  marked  grade  of  inflammatory 
change  resulting  in  fibrosis.  The  morbid  changes  are  said  to  be 
particularly  marked  in  the  auricular  tissue,  especially  at  the  sino- 
auricular  junction;  the  same  changes  have  been  noted  at  the 
auriculoventricular  bundle  and  in  scattered  areas  of  the  ventricular 
musculature.  Though  these  very  decided  changes  have  been  noted 
in  cases  of  auricular  fibrillation,  just  the  same  conditions  have 
been  found  where,  during  lifethe  rhythm  had  been  normal. 

It  is  in  this  form  of  irregularity  that  digitalis  has  been  found 
of  the  greatest  value.  It  apparently  acts  by  cutting  down  the 
number  of  contraction  impulses  which  get  through  to  the  ventricle. 
The  prognosis  should  be  guarded  in  these  cases. 

The  Pulsus  Alternans  is  not  properly  a  disorder  in  the  cardiac 
rhythm  as  the  time  ])etween  the  beats  is  the  same  in  uncomplicated 
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cast's.  l)iit  it  is  not  uiiusiial  to  iiotr  the  coiiditioii  in  coinhiiiatioii 
with  otlirr  forms  of  irrcjiularity  such  as  cxtrasystoh'. 

'rhi>  form  of  irrc^nihir  |)ulsc  is  scimi  clinically  under  two  sets  of 
circumstances,  namely:  (1)  When  the  ai)|)arentl>'  hcalthx  muscle 
is  overtaxed,  especially  when  the  rate  is  uiiusiiall\  rapid,  as  in 
tachycardia,  and  (2)  when  the  nnisculature  is  profoundly  alVected, 
usually  hy  the  senile  chan<i;es.  It  is  said  that  in  those  of  the  second 
class  it  is  fretiueiitly  accompanied  hy  ^ra\e  symptoms,  such  as 
])ain  of  an  anjijinal  nature,  and  those  who  show  alternation  are 
not  likely  to  live  more  than  a  few  years.  As  a  rule  the  hlood 
pressure  is  hi>;li. 

In  conclusion  I  would  say  that  the  graphic  study  of  the  pulse 
is  not  only  interestinji;  to  any  one  who  will  ^nve  it  sufficient  atten- 
tion, but,  in  many  instances,  facts  of  importance  may  he  learned 
from  it.  It  would  be  extremely  difficult  to  positively  identify  some 
sinus  arrhythmias  in  any  other  way  than  instrumentally,  and  yet 
this  might  l)e  of  ^■ital  im])ortance.  There  are  also  cases  of  extra- 
systole  which  could  not  be  distinguished  from  auricular  fil)rillation 
by  the  usual  methods  of  physical  examination.  A  delay  in  the  a-c 
interval  may  be  tfie  first  indication  of  an  impending  heart-block, 
and  when  a  block  is  actually  established,  none  but  the  experienced 
observer  would  be  able  to  identify  it  without  instrumental  assist- 
ance. As  our  knowledge  of  the  causes  of  the  individual  irregu- 
larities becomes  more  exact,  it  seems  fair  to  suppose  that  it  will 
become  increasingly  important  to  be  able  to  recognize  and  give 
them  their  true  valuation. 

While  no  specific  reference  has  been  made  in  the  text  of  this 
article  to  Thomas  Lewis'  book,  Mechanism  of  the  Heart  Beat,  it 
is  a  most  complete  collection  of  the  data  bearing  upon  the  whole 
subject  as  well  as  embodying  many  original  observations,  and  is 
of  inestimable  value  to  those  who  ma\'  be  interested. 


CRYPTOGENETIC    GRANULOMATOSIS    OF    THE    STOMACH. 
By  O.  C.  GiiuNEii,  M.l)., 

AND 

E.    J.    MULLALY,    ISl.D., 

MONTKEAL,    CANAlJA. 

(From  tlir-  PutlioloKicid  Liiboriitorics,  Koyul  Victoria  Hospital,  Montreal.) 

P^XTREME  thickening  of  the  walls  of  the  stomach,  with  marked 
shrinkage  of  the  organ,  has  been  observed  frequently,  and  has 
received  a  different  name  at  the  hands  of  every  writer  on  the 
subject.     The  attempt  has  been  made  to  class  every  example  of 
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this  type  of  disease  under  the  one  heading,  "cirrhosis  of  the 
stomach"  or  "Hnitis  plastica,"  regardless  of  the  fact  that  the 
microscopic  anatomy  of  the  condition  is  not  always  the  same. 
The  most  recent  contribution  on  the  sul)ject  is  that  by  Henry  II. 
]\I.  Lyle/  who  classifies  the  cases  in  the  literature  into  benign  and 
malignant.  Some  of  the  latter  cases  were  characterized  by  the 
presence  of  "epithelial"  cells  lying  in  meshes  of  undulating  con- 
nective tissue  fibers  in  the  submucosa,  infiltration  of  the  submucosa 
with  fusiform  cells,  and  endarteritis  in  the  vessels.  Lyle 
admitted  that  it  was  a  disputed  question  whether  these  epithelial 
cells  were  really  carcinomatous  or  whether  they  sprang  from  the 
endotliclium  lining  the  normal  lymph  spaces.  In  view  of  the 
changes  that  were  noticed  in  2  of  our  series,  the  fact  that  the 
adjoining  lymph-nodes  were  usually  fibrosed  in  Lyle's  collection 
leads  us  to  doubt  the  correctness  of  the  view  that  such  types  of 
disease  are  necessarily  malignant.  Four  specimens  which  have 
come  under  the  writers'  notice  demonstrate  the  existence  of  certain 
histological  types  of  the  disease  and  corroborate  the  results  of  an 
investigation  of  the  literature  of  the  subject  from  this  standpoint. 
It  seems  possible,  accordingly,  to  classify  the  cases  into  the  following 
three  main  groups:  (1)  Definitely  cancerous  cases;  (2)  pre-cancerous 
or  dou})tfully  cancerous  cases;  (8)  non-cancerous  cases.  It  is  the 
purpose  of  this  paper  to  present  the  evidence  in  favor  of  the 
classification  submitted. 

Case  I. — Definitely  cancerous.  J.  P.,  male,  aged  forty-eight 
years.  Had  symptoms  pointing  to  cancer  of  the  stomach.  The 
autopsy  showed  an  extensive  cancer  in  the  stomach  with  multiple 
discrete  nodules  scattered  through  it.  The  tissues  around  were 
infiltrated. 

Histologically  the  mucosa  and  submucosa  were  replaced  by 
large  branching  acinous  masses  of  cells  of  epithelial  type,  separated 
from  each  other  by  only  a  scanty  amount  of  fibrous  tissue.  The 
muscularis  was  not  infiltrated,  the  carcinomatous  cells  spreading 
uniformly  along  the  thickened  walls  of  the  stomach  without  pass- 
ing through  to  the  peritoneal  side.  Apart  from  the  rarity  of  the 
mode  of  invasion  of  the  gastric  wall,  the  case  presents  no  striking 
interest  because  the  histological  diagnosis  is  easy  and  allows  of 
no  alternative  opinion. 

Case  II. — E.  S.,  male,  aged  forty-seven  years,  had  suffered 
from  epigastric  pain  and  vomiting  for  six  months.  Vomiting  came 
on  seven  weeks  before  admission  to  hospital.  There  was  blood 
in  the  vomited  matter.  Liquids  alone  were  retained.  There  was 
much  emaciation. 

The  stomach  was  excised.  It  was  a  small  organ,  about  15  cm. 
in  length,  with  uniformly  thickened  walls.     The  patient  did  not 

1  Ann.  Surg.,  1911,  p.  625. 
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survive  tlio  operation  lonj^er  tliaii  oik-  week.  The  autopsy  showed 
I)roiK-lu)pneumoiiia  witli  extensive  consoHdation.  There  was  a 
Httle  peritonitis  at  the  site  of  operation,  and  tliere  were  no  infected 
jjhmds. 

Histological  characters:  The  gastric  glands  are  intact  hut  their 
fundi  are  obscured  by  an  excessive  amount  of  small  round-celled 
infiltration  which  sj)reads  as  far  as  the  well-marked  narrow  stratum 
of  nniscularis  mucosa'.  Between  this  and  the  nuiscularis  is  a 
striking  amount  of  subnuicosal  infiltration  (1.4  cm.  in  thickness). 
The  muscle  fibers  of  the  muscularis  are  separated  by  a  very  dense 
cellular  infiltration  of  the  same  type  as  is  seen  in  the  submucosa, 
and  a  similar  change  extends  through  to  the  peritoneal  coat,  where 
there  is  a  layer  of  organizing  granulation  tissue.  In  one  portion 
of  the  sections  there  are  small  tongue-like  acini  of  cuboidal 
cells  which  simulate  spheroidal-celled  carcinoma.  These  occur 
immediately  beneath  the  muscularis  at  the  extremity  of  the 
section. 

Characters  of  infiltration:  The  cells  are  large  and  polygonal;  the 
cytoplasm  is  narrow;  the  nucleus  is  oval,  pale,  and  finely  granular 
in  structure.  Some  cells  are  provided  with  a  very  pale  structureless 
mideus,  while  some  have  a  broader  cytoplasm.  The  cells  are 
mostly  of  one  type,  and  are  mesolymphocytar  in  character.  They 
are  separated  by  strands  of  fibrous  tissue  at  long  intervals.  Here 
and  there  the  fi})roblastic  infiltration  is  diffuse  and  marked. 
There  are  very  few  true  lymphocytes,  but  there  are  a  number  of 
lymphocytar  cells  mixed  with  eosinophiles  of  histiogenic  type. 
Occasionally  there  are  mitotic  figures  in  the  lymphoidocytar 
cell-types.  Some  of  the  eosinophile  cells  have  the  character  of 
micromyelocytes.  The  exudate  between  the  tubules  consists  very 
largely  of  cells  of  mesolymphocytar  type  intermingled  with  a 
number  of  plasma  cells  of  the  ordinary  form.  There  are  many 
other  forms  present,  such  as  small  lymphocytes,  lymphoblasts,  and 
myelocytiform  cells.  The  plasma  cells  are  most  numerous  near 
the  orifices  of  the  glands  and  here  eosinophiles  appear.  There  are 
some  small,  fairly  well  outlined  lymphoid  nodules  just  beneath  the 
mucosa. 

Case  HI. — A.  P.  L.,  male,  aged  fifty-two  years.  Had  suffered 
from  epigastric  pain  for  years.  Latterly  he  had  been  much  worse 
and  was  now  unable  to  retain  solids.  He  had  had  ague  twice,  and 
admitted  gonorrhea,  but  not  syphilis.  There  was  a  small  mass 
in  the  epigastrium.  The  test-meal  showed  absence  of  free  HCl. 
The  autopsy  showed  extreme  emaciation,  strong  basal  pleural 
adhesions  on  both  sides,  atheroma  of  the  cerebral  arteries,  but  not 
of  the  aorta.  There  were  miliary  nodules  over  the  peritoneum, 
and  there  was  ascites.  The  glands  in  the  portal  fissure  and  mesen- 
tery were  enlarged.  The  kidneys  were  ver\-  cystic.  The  stomach 
was  not  dilated;  its  walls  were  uniformly  and  markedly  thickened 
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(^  inc'li)  from  tlic  ciinliac  end  to  within  an  inch  of  the  pylorus. 
There  was  a  small  ulcer  near  the  pylorus.    The  testes  were  normal. 

nistolof2;ical  characters:  The  suhmucosa  is  occupied  by  a  very 
edematous  and  cellular  tissue.  The  <jastric  glands  are  just  visible 
here  and  there,  but  are  much  obscured  by  the  degree  of  cellular 
infiltration  between  them.  The  indixidual  cells  are  considerably 
sc])arated  as  if  from  catarrh.  The  sul)mucous  tissue  contains  a 
number  of  polymorphous  cells  with  oval  pale  nuclei  and  scanty 
chromatin  network.  The  cell  body  is  very  large  and  pale.  Among 
them  are  small  lymphocytes  and  a  few  plasma  cells  of  ordinary 
type.  There  are  many  binu(lcat(»  and  trinucleate  eosinophile 
cells.  Running  irregularly  throughout  the  whole  are  some  broad, 
absolutely  ill  defined  bands  of  hyaline  substance.  The  bloodvessels 
are  scanty.  This  condition  goes  down  almost  uniformly  to  the 
muscularis,  but  the  cellular  content  is  increased  as  one  passes  in 
that  direction.  The  cellular  infiltration  is  very  dense  among  the 
muscle  fil)res;  it  does  not  seem  to  displace  them  much.  On  the 
peritoneal  side  there  is  little  or  no  deposit,  though  there  are 
flattened  delicate  spindle  cells  running  along  in  the  form  of  a  thin 
band  covering  the  muscularis.  The  nodule  on  the  peritoneum 
shows  a  loose  structure  of  elongated  spindle  cells,  a  few  polymorphs, 
and  much  edema.  There  is  no  evidence  of  carcinomatous  change 
in  it. 

Case  IV. — G.  P.,  female,  aged  sixty-two  years.  Had  symptoms 
pointing  to  carcinoma.  The  autopsy  showed  a  leather-bottle 
stomach  and  infiltration  of  the  adjacent  coils  of  intestine  by  new 
growth,  with  consequent  stricture  of  the  lumen  of  the  intestine. 
There  were  miliary  nodules  over  the  peritoneum. 

Histological  characters  of  the  tissue:  The  submucosa  is  occupied 
by  a  very  cellular  tissue  containing  delicate  connective-tissue 
fibrillar  running  through  it  in  all  directions  and  leaving  minute 
spaces  in  which  lie  the  individual  cells  composing  the  tissue. 
These  cells  are  medium  in  size,  round  or  polygonal  in  shape,  and 
have  a  regularly  large  oval  nucleus  with  scanty  nuclear  markings, 
very  amblychromatic  and  ^■ery  clearly  defined  nuclear  membrane. 
Some  of  the  cells  have  an  eccentric  nucleus  of  small  size.  Very 
few  elongated  nuclei  occur,  showing  that  there  is  little  tendency 
to  dift'erentiate  into  young  fibroblasts.  One  or  two  very  large 
cells  occur  with  relatively  preponderating  cell-body.  This  infil- 
tration becomes  a  little  fibrous  as  one  approaches  the  muscularis. 
There  is  very  little  involvement  of  the  latter  and  little  increase  of 
fibrous  tissue.  On  the  peritoneal  side  is  a  little  exudate  which  is 
moderately  cellular,  the  cells  being  of  a  different  type,  pale,  and 
far  apart,  and  of  more  spindle  shape  (broad  body  and  oat-shaped 
nucleus).  There  are  a  few  scattered  lymphocytar  cells.  The 
bloodvessels  are  very  congested.  Here  and  there  are  a  few  throm- 
boses, and.  in  a  few  areas,  hemorrhages  occur.     Another  section 
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shows  a  NtTv  (It'cidcd  lihrosis  in  tin-  siihimicoiis  layers.  'I'lu- 
{llaiidiilar  layer  c-aiinot  he  seen.  A  third  section  shows  some 
edematous  j)ortioiis  with  very  wide  sej)aration  of  the  cells,  though 
these  are  relatively  more  numerous.  Some  of  the  larjjer  cells  ai)i)ear 
to  he  vacuolated  and  others  show  mitotic  fij;ures,  and  others 
(looked  at  from  an  imi)ressionist  point  of  \iew)  may  he  rej^arded 
as  hearing;  some  resemhlancc  to  carcinoma  cells. 

Cask  ^^ — G.  13.,  male,  a^jed  fifty-six  years.  Had  symj)toms 
indicative  of  gastric  carcinoma.  The  autopsy  showed  a  diffuse 
thickeninir  of  the  gastric  walls  with  shriiikajfe  of  the  organ.  Xo 
other  ahnormal  points  were  noted. 

Histological  characters  of  the  tissue:  The  wall  of  the  stomach 
is  entirely  occupied  hy  new  tissue.  There  is  a  small  relic  of  muscular 
tissue.  The  mucosa  itself  is  replaced  hy  cellular  tissue  which  is 
very  thick  (1.5  cm.).  In  one  or  two  places  tliere  are  some  thick- 
walled  hloodvessels,  hut  the  hulk  of  the  tissue  is  almost  avascular. 
There  are  irregular  strands  of  fihrohlastic  tissue  which  vary  in 
thickness.  Here  and  there  in  this  tissue  there  are  just  sufficient 
spindle  cells  to  give  it  a  fihrous  appearance,  otherwise  it  consi-sts 
of  necrotic  or  fihrotic  interstitial  suhstance  in  which  lie  large 
round  discrete  cells  with  very  trachychromatic  nuclei  and  relatively 
scanty  dusky  basophile  cytoplasm.  Among  these  there  are  a  few 
very  large  cells  with  lol)ed  nuclei  simulating  the  metrocytes  found 
in  hone-marrow.  Others  have  a  more  oxyphile  cytoplasm  with  a 
nucleus  in  which  no  structure  can  he  discerned.  Many  examples 
are  in  a  state  of  amitosis.  In  addition  there  are  cells  of  the 
size  of  mesolymphocytes  with  a  relatively  scanty  cytoplasm.  A 
moderate  numher  of  small  round  cells  like  ordinary  lymphocytes 
can  he  seen.  Necrotic  areas  occur  here  and  there.  They  are 
small,  irregularly  shaj)ed,  and  contain  a  few  fragmentary  nuclei 
of  punctate  form  up  to  the  size  of  an  ordinary  lymphocyte  nucleus. 
These  areas  strongly  recall  those  seen  in  acute  streptococcic  infec- 
tions. In  hetween  the  strands  referred  to  there  are  ill-defined 
collections  of  small  round  cells  which  are  sei)arated  hy  a  more  or 
less  ahundant  reticular  connective  tissue  and  include  very  many 
densely  trachychromatic  lymphoid  cells.  A  few  larger  cells  occur 
here  and  there,  ])resenting  a  type  of  plasma  cells.  Eosinophils 
are  not  noted  at  all. 

A  second  section  shows  patchy  infiltration  hetween  the  muscular 
bundles,  and  the  tissue  is  everywhere  looser  in  texture.  Short 
spindle-shaped  cells  and  small  round  and  polygonal  cells  being 
intermingled  with  the  larger  cells  of  the  types  described  above. 
Many  lines  of  fihrous  tissue  are  more  conspicuous  here  than  in  the 
other  section.    A  few  cells  occur  which  contain  cell-inclusions. 

The  last  of  these  cases  appears  to  be  essentially  distinct  from 
the  others,  the  difference  consisting  in  the  abundance  of  large, 
atypical,  uninucleate  giant  cells  which  occur  in  groups  through  the 
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tissue.  These  groups  are  not  acini  but  are  collections  of  cells 
which  have  no  very  definite  relations  with  each  other  and  are  of 
an  endothelial  type,  suggestive  of  their  connection  rather  with 
fibroblastic  metaplastoid  tendencies.  We  have  not  found  more 
than  one  case  in  the  literature,  either  in  the  references  presented 
by  Lylc  or  in  certain  other  references  quoted  at  the  end  of  this 
article,  which  is  at  all  comparable  with  the  particular  condition 
which  we  have  classed  at  the  outset  as  non-cancerous. 

This  case  is  reported  by  Johnston,^  and  occurred  in  a  boy,  aged 
thirteen  years,  who  only  weighed  thirty-seven  and  one-half  pounds. 
The  stomach  measured  5  by  2.5  cm.,  and  its  walls  were  free  from 
0.8  to  1.5  cm.  thick.  There  was  general  lymphadenitis.  There 
was  a  small  ulcer  at  the  pylorus.  The  mucosa  was  everywhere 
lost  except  toward  the  pylorus,  where  fragments  were  still  dis- 
(•(Tiiible.  The  muscle  fibers  were  separated  by  vascular  connective 
tissue,  in  which  there  was  a  variable  amount  of  small  round-celled 
infiltration.  Among  these  inflammatory  cells  plasma  cells  were 
noted  in  abundance.  Ganglion  cells  were  numerous  in  the  walls 
of  the  upper  portion  of  the  stomach  but  less  numerous  in  the  lower 
portion.  These  cells  were  large,  and  occurred  in  groups  and  were 
surrounded  by  connective  tissue,  and  took  a  darker  stain  than  the 
surrounding  cells.  There  was  no  evidence  of  carcinoma  anywhere. 
The  vessels  were  frequently  plugged  by  thrombi.  The  peritoneum 
was  luiiformly  thickened  over  the  ulcer  and  there  was  marked 
round  and  plasma  cell  infiltration  of  all  the  tissues  of  the  wall  at 
this  spot  as  far  as  the  peritoneal  surface.  There  were  no  patho- 
logical changes  in  the  wall  of  the  duodenum. 

The  character  of  the  tissue  itself  is  quite  characteristic;  it  has 
all  the  indications  of  granulation  tissue  of  chronic  type.  In  other 
words,  an  observer,  not  knowing  the  source  of  the  tissue,  would 
suppose  it  to  be  a  granulomatous  mass  similar  to  that  produced 
by  mycotic  infection.  The  peculiarity  is  that  the  change  has 
extended  uniformly  along  the  whole  organ.  Those  w^ho,  with 
Krompecher,  regard  the  condition  as  secondary  to  a  chronic  venous 
stasis  provide  an  explanation  for  a  chronic  toxic  agent,  acting 
over  a  long  period  of  time,  stimulating  the  connective  tissue  cells 
to  multiply  in  this  fashion.  Granuloma  formation  elsewhere  is 
attributable  to  a  toxic  agent  acting  over  a  long  period  of  time. 

According  to  Boas,^  the  cirrhotic  condition  of  the  gastric  wall  is 
due  to  chronic  spasm  of  the  muscles.  Such  an  explanation  is  rarely 
borne  out  by  the  microscopic  characters  of  the  muscular  coat. 

Much  depends  on  the  interpretation  which  is  to  be  placed  upon 
the  so-called  epithelial  cells.  Where  they  occur  diffusely  and 
intermingle  without  fibrous  boundaries  with  inflammatory  cells 
of  all  kinds,  such  as  occur  in  a  chronically  inflamed  tissue  or  a 

-  Trans.  Chicago  Path.  Soc,  vi,  336.  '  Deutsch.  med.  Woch.,  1902,  p.  170. 


ClUNKK.    MII.I.AI.V:    (lUAMI.oM.VTosls    (»F   TIIK    ST(>.MA(  II       71."! 

healing  or  orgaiii/ing  graimlatittii  tissiu',  tlicy  arc  prohahly  rrally 
nothing  more  than  hyjHTtrophic  or  actively  multiplying  connective- 
tissue  cells  or  adventitial  cells,  and  are  not  at  all  neoplastic  in 
nature.  It  is  only  in  those  cases  where  they  form  definite  acini 
(Icniarcatcd  hy  a  capsule  of  more  or  less  well  defined  fihrous  tissue 
that  the  diagnosis  of  carcinoma  can  he  maintained.  The  occurrence 
of  a  few  packets  of  cells,  unless  they  present  very  characteristic 
cytological  features,  cannot  be  held  to  be  conclusive  of  malig- 
nancy. The  similarity  to  this  type  of  cell,  which  is  presented  by 
the  hyj)crtr()phic  ganglion  cells  in  the  gastric  wall,  is  also  very 
suggestive  of  error  having  arisen  in  the  description  of  certain 
cases. 

For  these  reasons  we  would  be  disposed  to  assume  that  in  some 
of  the  doubtful  cases  of  the  literature,  for  example,  Stretton,^ 
(rrooves,'  Xuthall  and  Emanuel's,''  Kussmaul's  and  Schirren's,  we 
have  before  us  examples  of  the  third  ty})e  of  cirrhosis  of  the  stomach, 
that  which  simulates  granulomas  of  known  etiology.  In  the  present 
instance,  as  especially  exemplified  by  the  fifth  case  which  we 
report,  the  similarity  to  some  other  granulomas  of  other  obscure 
origin,  would  make  it  suggestive  to  place  it  in  a  similar  group. 
Since  its  etiology  is  unknown,  though  probably  toxic  in  nature 
(not  syphilitic)  it  may  be  called  a  cryptogenetic  granuloma.  Since 
the  condition  is  diffuse  the  term  granulomatotic  hyperplasia  better 
describes  the  appearances,  and  emphasizes  the  diffuse  character 
of  the  disease.  Furthermore,  this  enables  the  local  type  of  cirrhosis 
of  the  stomach  to  be  excluded  from  the  classification  because  the 
thickening  is  here  due  to  pure  fibrosis  without  the  occurrence  of 
any  small-celled  infiltration;  for  example,  Tilger's'  case. 

As  regards  the  relationship  of  the  granulomatous  change  to 
carcinoma,  it  may  be  pointed  out  that  the  presence  of  a  few  acini 
of  apparently  cancerous  cells,  in  the  midst  of  or  at  the  edge  of  a 
massive  inflammatory  tissue,  hardly  justifies  the  conclusion  that 
linitis  plastica  is  primarily  malignant.  There  is  no  reason  why  a 
small  nodule  of  spheroidal-celled  carcinoma  in  one  spot,  generally 
near  the  pylorus,  should  excite  a  widespread  fibrosis  extending 
along  the  whole  surface  of  the  stomach.  A  similar  condition  is 
unknown  in  any  other  part  of  the  body.  The  analogy  to  the 
carcinomatous  change  appearing  in  a  hij)us  or  in  a  tongue  along 
the  seat  of  chronic  interstitial  syphilitic  glossitis  is  suggestive.  On 
the  other  hand,  it  is  not  possible  to  state  that  Case  V  would  not 
ha\'e  developed  cancerous  acini  if  life  had  been  prolonged. 

The  fact  that  some  of  these  cases  have  been  described  as  sar- 
coma brings  up  the  problem  of  lymphosarcoma  versus  lympho- 
granuloma, a  problem  which  has  arisen  in  connection  with  new 

<  Lancet,  1909,  p.  465.  6  Practitioner,  1905,  Ixxv,  172. 

'  Trans.  Path.  Soc,  London,  1903,  p.  90.  '  Virchow's  Archiv,  Band  cxxxii,  p.  290. 


714    GUUNEK,  .mullaly:  c;kanul().mat()si«  of  the  stomach 

forniatioii  of  tissue  in  other  parts  of  the  body.  According  to 
Xae<ieli/  KiblHTt,'*  and  others,  tlie  formation  of  a  lymphosarcoma, 
resultiuii  from  ])iirely  ])arenchymal  hy])crplastic  j)rocesses,  is  distinct 
from  the  formation  of  a  granidoma  where  there  is  an  interstitial 
j)roHferation  associated  with  the  parenchymal  change.  The  other 
school  of  hematoh)gists,  following  Pappenheim,^"  bring  the.se 
processes  into  closer  relation  by  regarding  them  both  as  variants 
of  lymphosarcomatous  development.  It  is  more  satisfactory  to 
look  upon  these  processes  as  related  in  this  latter  way,  because  it 
affords  an  explanation  for  the  possible  change  between  the  one 
form  of  disease  and  the  other.  The  noxa  which  .stimulated  the 
abnormal  proliferation  of  potentially  hematopoietic  cells  may  or 
may  not  also  irritate  the  purely  stromatic  cells  and  lead  to  the 
histological  picture  of  a  lymphosarcoma  or  of  a  granulomatous 
tissue  (one  form  of  linitis  plastica)  respectively.  The  view  that 
it  is  an  irritant  which  starts  the  whole  process  renders  it  more  intelli- 
gible why  one  should  meet  with  cases  which  run  difl'usely  through 
the  gastric  wall  alone,  and  sometimes  with  cases  which  run  through 
the  intestinal  walls  as  well.  From  the  description  of  such  cases 
as  are  available  it  is  impossible  to  escape  the  conclusion  that  the 
so-called  "diffuse  carcinoma"  is  really  a  form  of  lymphosarcoma 
with  more  or  less  conspicuous  involvement  of  the  purely  connective- 
tissue  cells.  A  good  example  of  the  purely  lymphosarcomatous 
hypertrophy  of  the  gastric  wall  which  was  very  extensive  though 
not  general  through  the  whole  stomach  was  reported  by  one  of  us" 
recently,  and  brings  out  the  contrast  between  the  two  conditions 
as  well  as  a  demonstration  of  the  possible  interchangeable  character 
of  the  lesions  according  to  the  preponderance  or  otherwise  of  the 
interstitial  hyperplastic  phenomena.  This  possibility  is  further 
shown  by  those  few  cases  of  "malignant  granuloma"  which  have 
occurred  in  this  hospital  during  recent  months,  where  there  was 
in  addition  a  megakaryocytar  hyperplasia  with  the  production  of 
a  very  characteristic  histological  picture. 

The  introduction  of  these  three  forms  of  disease  in  a  commentary 
on  the  cases  of  linitis  plastica  which  are  in  question  serves  to  explain 
the  view  that  each  of  these  three  processes  may  represent  different 
modes  of  action  of  one  group  of  etiological  factors.  The  view  that 
sUghtly  different  histological  manifestations  can  result  from  one 
and  the  same  causal  agent  has  been  advanced  by  Pappenheim, 
in  1909,  who  gave  arguments  for  belie^•ing  that  a  toxic  infective 
agent  could  set  up  granulomatous  and  leukemic  processes  on 
the  one  hand  and  lymphosarcomatous  processes  on  the  other,  and 
that  some  lymphosarcomatous  growths  could  arise  under  different 
conditions  still,  conditions  in  which  an  infective  agent  had  no 
part. 

s  Bliitkrankheiten,  190S.  "  Allgemeine  Path.,  1909. 

1"  Folia  HiEniatologica,  1907,  pp.  244  and  246. 
"  Gruner,  Canadian  Pract.  and  Rev.,  March,  1912. 
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To  siiliim;tri/,("  tlic  ideas  ;ilt()\t'  I'Xprcsscd,  in  so  l";ir  as  they  hear 
upon  the  linitis  plastica,  wx-  arrixc  at  the  conclusion  that  this 
disease  is  not  a  new  kind  of  niorl)id  process,  hut  is  the  eU'ect:  of 
>ome  chronic  infective  a^ent  whose  nature  has  not  yet  been  deter- 
mined. The  process  at  work  is  often  akin  to  the  t;ranuloniatous 
|)rocess  which  occurs  in  mediastinal  tissues  and  elsewhere,  it  is 
akin  to  the  chanires  which  occur  in  tiie  course  of  some  forms  of 
tuberculosis  and  of  ditl'use  sclerotic  types  of  tertiary  syphilis,  and 
it  is  occasionally  followed  1).\  the  development  of  an  ejjithelial 
growth,  just  as  is  sometimes  noticed  as  a  sequel  to  tuberculosis 
and  sy])hilitic  lesions. 

'IMie  disease  known  as  linitis  plastica,  or  cirrhosis  of  the  stomach, 
only  demands  a  separate  name  because  it  is  clinically  a  simulator 
of  true  carcinoma.  Its  prognosis  should  be  more  favorable  and 
its  treatment  by  the  sur<;eon  more  effective. 

It  is  further  worthy  of  mention  that  the  small  degree  of  epithelial 
overgrowth  which  may  be  regarded  by  some  observers  as  carcin- 
omatous, in  Cases  II,  III,  and  l\  of  our  series,  are  not  really  any 
greater  in  extent  than  are  the  atypical  proliferations  of  epithelium 
which  are  known  to  result  from  the  subcutaneous  introduction  of 
certain  irritant  lipoid  soluble  bodies.  The  suggestion  is  that  the 
abnormal  cells  in  this  granulomatous  tissue  are  pouring  out  sub- 
stances which  may  excite  the  overgrowth  of  the  glandular  epithelial 
cells  in  the  same  way  that  many  bodies  (dimethylamidoazobenzol, 
amidoazotoluol,  a-naphthylamine,  methylimidazol,  indol,  and 
skatol,  etc.)  were  found  to  excite  epithelial  overgrowth  by  Wacker 
and  Schmincke'^  in  1911.  This  renders  the  development  of  carcin- 
oma as  a  secondary  process  on  a  preexisting  (often  long-persistent) 
submucosal  disease  quite  intelligible,  and  emphasizes  the  view 
which  we  would  point  out  that  the  malignant  change  in  this,  as 
in  "Ilodgkin's  disease,"  and  in  many  lymphosarcomas  (also  in 
Paget's  disease  of  the  bones),  is  not  an  inevitable  sequence,  but 
is  superimposed  by  the  succumbing  of  certain  other  tissues  to 
the  continued  noxious  actit)n  of  abnormal  ccll-j)roducts. 


THE    ALIMENTARY    HYPERSECRETION    OF    CHRONIC    ULCER 
AS    SHOWN    BY    THE   LACTOSE    TEST    MEAL." 

By  Dudley  Uohert.s,  M.I)., 

ATTENDING      GA8TRO-ENTEROLOGI8T,    BROOKLYN    HOSPITAL;     CONSULTING      GA8TRO-ENTEROLOGIHT, 
CONEY    ISLAND    HOHPITAL    AND    KING's    PARK    STATE    HOSPITAL,    BROOKLYN. 

CoxsiDERAiJLE  data  must  be  collected  before  the  causation  of 
anomalies  of  gastric  secretion  will  be  entirely  understood.     Much 

'2  .Miiiich.  nicd.  Woch.,  1011,  p.  1007. 
'  Kc.id  before  the  Ameriean  Gastro-enterological  Association,  Juno  .3,  1012. 
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of  the  litcraturt'  on  the  subject  was  written  when  clinical  pictures 
were  dillerently  interpreted  from  the  way  they  are  today.  The 
relation  between  stomach  symptoms  and  diseases  of  other  organs 
was  little  api)reciated  previous  to  the  present  decade.  Chronic 
peptic  ulcer  was  an  almost  unknown  disease.  Methods  of  diagnosis 
have  gradually  been  improved,  and  entirely  new  methods  have 
been  originated. 

The  literature  concerning  gastric  secretion  following  the  ingestion 
of  test  meals  is  meager  and  unsatisfactory.  With  the  ordinary 
test-meals  in  vogue  it  has  been  impossible  to  gain  any  notion  of 
the  constitution  of  extracted  chyme.  As  a  routine,  we  have  been 
most  concerned  Avith  the  presence  and  percentage  of  free  acid 
and  the  total  acidity.  Sahli  and  Friedman  have  each  proposed  a 
test-meal  containing  fat  wdiich  was  to  be  used  as  an  index  of  the 
amount  of  the  chyme  made  up  of  test-meal  residue.  Little  clinical 
work  with  these  methods  has  been  reported. 

Last  year  at  the  meeting  of  the  American  Gastro-enterological 
Association,  I  urged  the  advantages  of  a  test-meal  in  which  lactose 
was  used  as  an  indicator.  Let  me  briefly  recall  the  composition 
of  this  meal  and  its  method  of  use,  referring  to  the  original  article- 
for  necessary  details.  The  test  meal  consists  of  300  c.c.  of  weak 
tea  f)r  water  to  which  is  added  30  grams  of  lactose.  With  this  the 
patient  takes  two  unsalted,  unsweetened  crackers.  At  the  end 
of  an  -hour  a  portion  of  chyme  is  extracted,  and  then  a  definite 
amount  of  water,  for  example,  150  c.c,  is  injected  through  the 
tube  and  mixed  with  the  chyme  by  partially  withdrawing  it  and 
forcing  it  in  again.  From  the  difference  in  the  acidity  of  these  two 
samples  the  total  stomach  content  is  calculated  by  the  formula 
suggested  by  Mathieu.  The  lactose  percentage  is  then  accurately 
determined  in  the  first  or  undiluted  specimen,  and  from  that  we 
determine  the  amount  of  sugar  remaining  in  the  stomach,  and 
calculate  the  amount  of  the  chyme  which  is  made  up  of  test-meal 
residue,  and  that  which  is  made  of  gastric  secretion. 

During  the  last  year  I  have  continued  the  daily  use  of  this  test- 
meal,  and  have  been  convinced  of  its  accuracy  and  the  importance 
of  the  ()})tained  data.  Repeated  tests  in  the  same  individual  show 
that  the  results  are  consistent.  Its  accuracy  in  the  estimation  of 
the  motor  power  of  the  stomach  has  been  corroborated  by  Ront- 
genoscopy when  used  as  an  aid  to  diagnosis.  Li  no  thoroughly 
studied  case  have  we  been  able  to  contradict  that  it  gives  an 
accurate  idea  of  the  motor  power  of  the  stomach  for  fluids.  The 
question  arises  as  to  the  accuracy  of  estimation  of  gastric  juice 
secretion.  Unfortunately,  we  are  lacking  in  practical  methods 
to  verify  the  results,  but  from  our  studies  we  have  no  reason  to 
question  their  accuracy. 

2  .lour.  Amor.  Med.  Assoc,  March  16,  1912,  Iviii,  753. 
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We  know  how  much  tost-nical  has  passed  out  of  the  stomach 
from  what  remains,  and  the  question  remains  as  to  whether  a 
l)roportionate  amount  of  ^''^tric  juice  lias  passed  over.  This 
pr()l)k>m  is  (hlhcult  of  sohition,  as  we  have  no  means  of  knowing 
that  in  the  liour  of  the  test  conditions  are  at  all  times  the  same  as 
when  an  hour  has  expired.  In  the  same  case,  tests  taken  at  periods 
after  the  ingestion  of  the  test-meal,  varying  from  ten  minutes  to 
one  hour,  indicate  that  gastric  secretion  begins  promptly  after 
this  test-meal;  free  acid  is  soon  present,  and  even  in  ten  minutes 
the  stomach  may  contain  from  50  to  100  c.c.  of  gastric  juice.  If 
it  be  true  that  the  rate  of  gastric  juice  secreted  and  passed  from 
the  stomach  corresponds  proportionately  with  the  test  meal 
evacuated,  there  must  be  wide  deviations  in  the  amount  of  secre- 
tion, and,  in  certain  cases,  the  amounts  must  be  very  great.  This 
is  a  matter  of  much  practical  interest. 

An  idea  of  the  amount  of  secretion  is  gained  by  the  ratio  which 
obtains  between  the  test-meal  residue  and  the  gastric-juice  residue. 
Thus,  if  we  find  oO  c.c.  of  test  meal  and  100  c.c.  of  gastric  juice  in 
the  stomach,  the  ratio  is  1  to  2.  If  the  rate  of  exit  of  the  two  is 
constant,  then,  using  the  same  example,  the  amount  of  gastric 
juice  passed  out  would  be  250  times  2  or  500  c.c.  of  secretion  passed 
and  100  remaining.  These  figures  are  not  surprising  when  we  stop 
to  think  how  large  is  the  amount  of  gastric  juice  produced  by  a 
fractional  part  of  the  canine  stomach,  studied  with  the  Pawlow 
method. 

In  order  that  we  may  appreciate  the  results  obtained  in  chronic 
ulcer,  it  will  be  necessary  first  for  us  to  fix  in  mind  the  figures  for 
cases  which  have  been  selected  as  normal  and  those  where  certain 
definite  conditions  have  been  discovered  other  than  the  one  under 
consideration.  A  large  number  of  cases  have  been  studied  in 
search  of  possible  gastric  derangements  and  for  statistical  purpose. 
From  these  I  have  selected  10  which  appeared  to  be  within  the 
normal  limits  of  motility  and  secretion.  Not  every  case,  experi- 
mentally studied,  proved  to  be  as  normal  as  its  freedom  from 
complaints  might  seem  to  indicate.  This  is,  it  seems  to  me,  a  thing 
we  should  expect. 

Tabi-e  I. — Normal  Cases. 

Free  Total  Test-meal       Gastric-juice 

Case.  acid.  acidity,  residue.  residue.  Ratio. 


1 

19 

40 

30 

"  47 

1  to  1.6 

2 

34 

55 

33 

80 

1  to  2.4 

.3 

20 

60 

34 

50 

1  to  1.5 

4 

30 

50 

35 

81 

1  to  2.2 

5 

32- 

47 

45 

85 

1  to  1.8 

G 

16 

54 

29 

80 

1  to  2.8 

7 

32 

44 

24 

41 

1  to  1.7 

8 

20 

40 

26 

31 

1  to  1.2 

9 

30 

50 

35 

80 

1  to  2.3 

10 

10 

41 

50 

97 

1  tol.9 
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There  is  little  use  in  prolonging  this  table  for  normal  cases,  as 
the  standard  is  necessarily  more  or  less  arbitrary.  I  regard  the 
above  figures  as  within  the  normal  limits.  We  may  say  that  more 
than  50  c.c.  of  test-meal  residue  shows  deficient  motility,  and  that 
the  ratio  of  test-meal  residue  to  gastric-juice  residue  should  be 
about  1  to  1^.  If  the  two  are  equal,  or  the  gastric  juice  less  than 
the  test  meal,  there  is  deficient  secretion.  I  would  not  place  the 
upper  limits  of  this  ratio  with  an  equal  degree  of  positiveness. 
The  question  presents  itself  as  to  whether  symptoms  or  patho- 
logical digestion  arise,  as  a  rule,  when  the  ratio  reaches  a  certain 
figure.  It  will  take  a  deal  of  study  and  clinical  observation  to 
determine  such  questions. 


Table  II. 

— Enteroptotic 

Cases. 

Free 

Total 

Test-meal 

Gastric-juice 

Case. 

acid. 

acidity. 

residue. 

residue. 

Ratio. 

1 

18 

42 

84 

60 

1.4to  1.0 

2 

10 

35 

85 

68 

1.4to  1.0 

3 

16 

42 

123 

41 

3 . 0  to  1 . 0 

4 

8 

28 

216 

150 

1.4to  1.0 

5 

9 

26 

191 

104 

l.Sto  1.0 

6 

34 

60 

15 

44 

l,0to2.8 

7 

30 

50 

57 

76 

l.Oto  1.3 

8 

0 

12 

205 

195 

1.1  to  1.0 

9 

0 

18 

40 

30 

l.Sto  1.0 

10 

0 

12 

34 

48 

l.Oto  1.3 

11 

10 

26 

62 

102 

l.Oto  1.7 

12 

0 

12 

32 

48 

l.Oto  1.5 

13 

30 

46 

47 

47 

1.0  to  1.0 

In  order  to  give  some  idea  what  takes  place  in  the  general  group 
of  cases  spoken  of  as  enteroptotics  we  have  compiled  Table  II. 
It  is  apparent  that  in  the  main  these  cases  are  characterized  by 
some  degree  of  motor  insufficiency.  In  some  cases  the  motor 
capacity  for  fluids  is  fair  or  even  excellent.  In  quite  a  large  pro- 
portion the  secretion  is  low.  In  this  type  of  case  it  rarel}'  appears 
high.  Case  8  in  Table  III  is  shown  to  have  a  fair  degree  of  hyper- 
secretion.   In  this  case  there  was  a  marked  enteroptosis. 

Table  III. — Chronic  Appendicitis. 


Free 

Total 

Test-meal 

Gastric-juice 

ise. 

acid. 

acidity. 

residue. 

residue. 

Ratio. 

1 

22 

41 

75 

105 

l.Oto  1.4 

2 

60 

76 

25 

86 

1.0to3.2 

3 

12 

32 

85 

60 

1.4  to  1.0 

4 

20 

44 

75 

106 

l.Oto  1.4 

5 

34 

60 

59 

103 

l.Oto  1.7 

6 

50 

65 

51 

120 

1.0to2.3 

7 

20 

35 

28 

84 

l.Oto  3.0 

8 

44 

64 

43 

75 

l.Oto  1.7 

9 

12 

30 

101 

SO 

1.2to  1.0 

LO 

0 

18 

40 

33 

1.2to  1.0 
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These  cases  were  all  explored  aiul  the  sole  lesion  was  a  chronic 
appendicitis.  In  Cases  numbered  1,  G,  7,  8,  there  was  epifj^astralgia 
of  severe  <;rade  which  ceased  after  appendectomy.  From  the 
marked  difference  in  the  deijree  of  acidity  and  jjastric  juice  in  these 
cases  it  would  seem  douhtful  that  the  acid  secretion  caused  the 
pain,  either  directly  or  throujrh  inducing  pylorospasm.  In  Cases 
2  and  S  there  was  hunger  pain  relieved  by  alkalies  and  the  ingestion 
of  food.  The  high  secretion  in  these  cases  may  have  been  a  factor 
in  the  causation  of  the  discomfort. 

Table  IV. — Gall-bladder  Diseases. 


Free 

Total 

Test-meal 

Gastric- juice 

Ca-oe. 

acid. 

acidity. 

residue. 

residue. 

Ratio. 

1 

30 

50 

80 

90 

l.Oto  1.1 

2 

44 

72 

31 

67 

l.Oto  2.2 

3 

28 

40 

211 

142 

1.6  to  1.0 

4 

0 

15 

65 

65 

l.Oto  1.0 

5 

0 

13 

112 

53 

2.0to  1.0 

6 

38 

51 

57 

84 

l.Oto  1.4 

7 

8 

32 

33 

44 

l.Oto  1.3 

Gallstones  were  found  at  operation  in  the  first  3  cases.  In  the 
other  4  considerable  observation  has  justified  a  positive  diagnosis 
of  gall-bladder  trouble,  but  operation  has  as  yet  been  refused. 
Test-meal  studies  have  not  been  necessary  in  the  majority  of  our 
cases,  as  the  diagnosis  was  sufficiently  clear  to  allow  the  recom- 
mendation of  operation  unliesitatingly.  In  the  cases  reported 
the  nature  of  the  complaints  was  such  as  to  make  differential 
diagnosis  between  a  gall-bladder  disease  and  other  abnormal 
conditions  somewhat  difficult.  The  results  of  the  test  meal  were 
of  great  value  in  reaching  conclusions,  particularly  in  Cases  1  and 
3.  Here  there  was  epigastric  hunger  pain  relieved  by  food.  In 
Ca.se  3  there  was  a  hematemesis  after  prolonged  vomiting,  but 
exploration  showed  no  ulceration. 


T.\BLE   V. 

—Ulcer 

Cases. 

Free 

Total 

Test-meal      Gastric-juice 

ise. 

acid. 

acidity. 

residue. 

residue. 

Ratio. 

1 

56 

80 

36 

149 

to  4.0 

2 

66 

80 

34 

136 

to  4.0 

3 

46 

68 

55 

224 

to  4.0 

4 

44 

65 

20 

150 

to  7.0 

5 

36 

50 

37 

130 

to  3.7 

6 

46 

60 

64 

212 

to  3.4 

7 

80 

120 

15 

138 

to  9.0 

8 

38 

50 

38 

119 

to  3.2 

9 

36 

61 

10 

94 

to  9.4 

10 

20 

44 

36 

139 

to  3.7 

It  is  obvious  that  in  this  group  of  cases  there  is  a  decided 
tendency  to  alimentary  hypersecretion.  (There  is  the  question  of 
the  correctness  of  the  diagnosis,  sometimes  admittedly  a  difficult 
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matter.)  Only  the  first  2  cases  have  been  submitted  to  operation, 
and  in  both  there  was  duodenal  ulcer.  In  Cases  4  and  5  there 
could  be  no  doubt  of  the  diagnosis,  as  there  was  marked  overnight 
stasis.  The  diagnosis  in  the  other  cases  had  been  made  on  the 
history  and  .r-ray  findings,  previous  hemorrhage  and  occult  bleeding 
when  first  studied. 

To  the  above  cases  of  ulcer  2  may  be  added  upon  whom  gastro- 
enterostomy was  ]ierformed  before  test-meal  studies  of  this 
kind  were  instituted.  Operation  did  not  result  in  entire  relief  of 
symptoms. 


Table 

VI. 

—Unsuccessful  Gastro-enterostomies. 

Free 

Total 

Test-meal      Gastric-juice 

Case. 

acid. 

acidity. 

residue.            residue. 

Ratio. 

11 

16 

32 

38                     124 

1   to  3  2 

12 

17 

35 

11                       69 

1  to  6.0 

The  consistency  of  results  in  repeated  observations  on  some  of 
these  ulcer  cases  is  shown  by  the  following  figures  where  cases  have 
been  under  medical  treatment. 


T. 

4.BLE 

VII. 

Test-meal 

Gastric-juice 

Case. 

residue. 

residue. 

Ratio. 

2 

34 

136 

1   to  4.0 

49 

120 

1  to  2.4 

26 

162 

1  to  6.4 

Benefit  in  subjective  symptoms  had  apparently  resulted  when 
the  second  test  meal  was  taken.  An  exacerbation  of  symptoms  at 
the  time  of  the  third  meal  made  operation  advisable. 


Table 

VIII. 

Test-meal 

Gastric-juice 

Case. 

residue. 

residue. 

Ratio. 

3 

55 

224 

to  4.0 

46 

187 

to  4.0 

21 

113 

to  6.0 

52 

115 

to  2.2 

55 

137 

to  2.3 

22 

128 

to  5.0 

41 

71 

to  1.8 

44 

105 

to  2.4 

42 

118 

to  2.7 

51 

120 

to  2.3 

This  case,  under  medical  treatment,  has  suffered  the  usual 
remissions  and  exacerbations,  refusing  radical  operative  treatment. 
The  test  meals  have  been  taken  during  the  last  year.  For  the 
last  four  months  the  patient  has  been  free  from  symptoms,  and 
during  this  period  the  last  four  meals  were  examined. 
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T 

AHI.K 

IX. 

Teet-meal 

Gastrir-juice 

Case. 

residue. 

residue. 

Hiilio. 

4 

20 

150 

1    to   7.5 

2i 

178 

1   to  8.0 

IC 

99 

1   to  6.0 

40 

110 

1   to  3.0 

Tliis  case  is  interesting  in  that  it  sliows  that  althoutih  tliere  is 
pyloric  stenosis,  as  sliown  by  large  overnight  stasis  of  rice  and 
rasins,  the  fluid  test-meal  residue  may  be  small.  Operation  was 
refused  and  the  lowering  of  the  secretion  ratio  followed  diet, 
medication,  and  systematic  lavage.  There  was  marked  improve- 
ment in  subjective  symptoms  corresponding  with  the  fall  of  gastric 
juice  secretion. 

Conclusions.  The  demonstration  of  an  alimentary  hyper- 
secretion is  strongly  suggestive  of  a  chronic  gastric  ulcer.  Whether 
a  low  ratio  occurs  in  a  case  of  ulcer  of  this  type  must  be  determined 
by  future  observations.  IIow  frequently  alimentary  hypersecretion 
occurs  in  conditions  other  than  ulcer  cannot  be  stated  on  this 
comparatively  small  number  of  studied  cases.  In  a  few  instances 
we  have  found  the  gastric  juice  three  times  the  amount  of  the 
test-meal  residue.  A  ratio  as  low  as  this  has  proved  the  exception 
in  those  cases  in  which  ulcer  has  been  diagnosticated. 


INTERMITTENT    SPINAL    CLAUDICATION. 
By  Frank  F.  1).  Reckord,  M.D., 

RESIDENT    PHYSICIAN    IN    THE    HOSPITAL    OF    THE    UNIVERSITY    OF    PENNSYLVANIA,    PHIL.\DELPHIA. 

Intermittent  claudication  may  be  divided  into  (1)  the  cerebral 
type,  (2)  the  peripheral  type,  (3)  the  lumbar  type,  and  (4)  the 
spinal  t\pe.  The  arteries  most  commonly  involved  are  the  tibial, 
brachial,  coronary,  mesenteric,  cerebral,  and  spinal  arteries. 

The  chief  cause  is  arterial  disease,  arteriosclerosis,  senile  calci- 
fication, obliterating  endarteritis,  acute  arteritis.  Not  only  are 
there  organic  changes  in  the  vessel  walls,  but  also  an  associated 
vasomotor  neurosis,  with  a  tendency  to  vascular  spasm,  which 
narrows  the  lumen  of  the  vessels  and  diminishes  the  flow  of  the 
blood  to  the  parts,  with  a  resulting  ischemia.  Oijpenheim  recog- 
nized a  benign  purely  functional  type  due  to  vascular  spasm. 
Venous  changes  or  diseases  may  give  rise  to  symptoms  of  claudi- 
cation similar  to  those  in  case  of  arterial  disease.  A  secondary 
change  follows  in  the  nerve  trunks  and  fibers  as  would  be  expected 
from  impaired  nutrition. 
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The  predisposing  causes  are:  (1)  Exposure  to  cold  and  wet 
involving  the  anterior  and  posterior  tibial  arteries,  (2)  use  of 
tobacco  (Erb),  (3)  occupations  such  as  that  of  marble-cutters  who 
use  the  pneumatic  chisel,  and  (4)  senility.  The  exciting  causes 
may  be  grouped  under:  (1)  Syphilis,  (2)  acute  infections,  as 
influenza  and  acute  endocarditis,  and  (3)  alcohol. 

It  was  shown  in  Charcot's^  original  observations  in  1858  that 
with  involvement  of  the  large  arteries  of  the  lower  extremity,  inter- 
mittent limping,  wTakness,  painful  cramps,  and  paresthesia  may 
develop  in  the  extremities  while  walking,  disappearing  after  a 
period  of  rest  (paralysie  doulourcuse  intermittente).  The  peculiar 
feature  of  this  is  the  intermittent  character  of  the  symptoms, 
their  appearance  only  during  muscular  activity,  and  their  rapid 
disappearance  in  the  passive  state. 

Erb,^  in  1898,  showed  that  more  frequently  the  smaller  rami- 
fications of  the  arterial  tree  are  involved  with  corresponding 
changes  in  the  pulsations  of  the  pedal  arteries. 

Williams^  has  reported  a  case  of  intermittent  claudication  involv- 
ing an  upper  extremity.  When  the  condition  affects  the  upper 
extremities  it  is  accompanied  by  numbness,  the  parts  being  cold, 
white,  and  painful,  and  resembling  greatly  one  stage  of  the  picture 
presented  by  Raynaud's  disease.  By  resting  and  rubbing  the 
hands  the  symptoms  disappear.  Frequently  those  afflicted  in  this 
way  are  obliged  to  change  their  occupation. 

J.  Ramsey  Hunt''  has  recently  described  in  a  graphic  manner  the 
lumbar  type  of  intermittent  claudication.  In  this  there  is  severe 
pain  in  the  lumbar  region,  intermittent  in  character,  occurring 
regularly  during  activity  and  ceasing  after  a  short  rest.  A  suffi- 
cent  amount  of  blood  is  supplied  during  the  passive  state,  which 
does  not  suffice,  however,  for  the  increased  demand  of  the  sacro- 
lumbar  mass  during  activity,  hence  the  painful  cramps  and  their 
peculiar  intermittent  character. 

J.  Dejerine^  has  described  the  type  of  intermittent  spinal  claudi- 
cation. He  states  that  the  diagnosis  from  peripheral  intermittent 
claudication  depends  on  the  absence  of  pain  and  circulatory  dis- 
turbances and  the  presence  of  vesical  and  rectal  symptoms— the 
condition  being  one  of  defective  blood  supply  of  the  lumbar  enlarge- 
ment. The  disorder  is  more  common  in  males,  one  side  being  nearly 
always  affected  sooner  than  the  other.  The  course  may  be  rapid 
or  insidious,  but  all  cases  tend  to  go  on  to  spastic  paraplegia  if 
untreated.  The  organic  reflexes  are  affected  from  the  beginning. 
The  most  common  symptom  being  precipitate  micturition.     The 

'  Compt.  Rend,  et  infim.  de  la  Soc.  de  Biol.,  1858,  xii,  225. 

2  Deut.  Zeit.  f.  Nervenheilkunde,  1898,  Bd.  xiii,  S.  1. 

'  Jour.  Nervous  and  Mental  Disease,  May,  1912.  xxxix.  No.  5. 

*  Amer.  Jour.  Med.  Sci.,  February,  1912,  cxliii,  2,  173. 

6  Rev.  Neurologique,  1906,  No.  8. 
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Bal)inski  sign  is  usually  it"  not  always  present.  The  (Misuinj; 
parapU'fiia  may  resenihlc  a  lu'uiipk'jiia,  as  tlu'  unequal  alleetion 
of  the  two  sides  is  eonnnon.  The  cause  of  the  symptoms  must 
he  defective  blood  sui)ply  of  the  lumbar  enlargement,  as  a  result 
of  which  only  sufhcient  blood  is  received  for  the  physiological 
processes  in  the  ])assive  state,  the  supply  being  inadecjuate  for  the 
increased  demands  during  acti\ity.  As  there  have  been  no  cases 
of  intermittent  spinal  dauflication  reported  in  the  English  language, 
so  far  as  I  know,  I  feel  warranted  in  presenting  these  2  cases: 

Case  I. — T.  B.,  aged  forty-three  years,  married,  native  of 
Ireland.  He  was  first  seen  Sej)tember  10,  1910,  and  complained 
of  weakness  in  his  left  leg  and  burning  sensation  and  pain  in  the 
lumbar  region  of  the  back. 

History  of  Present  Illness:  He  noticed  weakness  in  both  legs 
three  years  ago;  this  came  on  suddenly  while  he  was  cutting  grass. 
lie  was  told  he  had  sciatica.  He  continued  working,  but  was 
compelled  to  stop  from  time  to  time  on  account  of  weakness  and 
stiffness  in  his  legs.  The  condition  seemed  to  be  worse  in  bad 
weather,  and  when  he  did  a  great  deal  of  walking.  He  had  a 
burning  sensation  in  his  back  and  at  times  cramp-like  pains. 

Past  Medical  History:  He  had  the  usual  diseases  of  childhood, 
typhoid  fever  when  aged  twenty-one  years,  pneumonia  at  twenty- 
two. 

Social  History:  He  used  alcohol  to  excess  until  three  years  ago. 
All  venereal  history  is  denied. 

Family  history  is  negative. 

Examination  of  patient  showed  the  pupils  to  be  equal.  Irides 
responded  equally  and  well  to  light  and  accommodation.  The 
knee-jerks  were  exaggerated.  Both  legs  were  spastic,  but  the  left 
was  more  so  than  the  right.  No  clonus  was  observed.  There  was 
slow  hyperextension  of  the  great  toes  when  the  soles  of  the  feet 
were  stroked  (Babinski).  No  sensory  changes  were  obtainable  in 
any  part  of  the  body.  Muscular  power  was  somewhat  impaired  in 
the  left  lower  extremity.  Slight  atrophy  of  the  thenar  and  hyper- 
thenar  eminences  was  observed  on  the  left  side.  The  arm  reflexes 
were  all  exaggerated,  with  the  possible  exception  of  the  right 
biceps. 

The  patient  came  under  my  observation  March  19,  1912.  A 
diagnosis  of  intermittent  spinal  claudication  having  not  as  j'et 
been  made.  From  him  I  elicited  the  following:  In  January',  1912, 
he  fell  and  broke  his  right  humerus.  Since  then  his  left  leg  has 
been  weaker  and  has  bothered  him  considerably.  When  walking 
suddenly  all  power  leaves  the  left  leg  and  he  falls  unless  he  imme- 
diately recei\es  some  support.  In  a  few  minutes  the  power  returns 
and  he  is  able  to  go  on  his  way.  Some  of  the  muscular  power  leaves 
his  left  arm  when  the  leg  gives  way,  and  his  left  foot  becomes  cold. 
As  tlie  foot  becomes  warmer  his  leg  feels  better.    He  has  good  use 
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of  his  right  leg,  but  it  becomes  a  little  cold  at  times.  On  an  average 
of  once  a  day  he  has  attacks  in  which  his  left  leg  jerks,  the  leg  being 
flexed  on  the  thigh,  and  is  drawn  up  forcibly.  The  great  toe  moves 
backward  and  forward.  This  takes  place  lying  or  sitting;  but  if  he 
gets  up  and  bears  some  weight  on  the  leg  these  movements  stop. 
If  he  bears  much  weight  on  it,  the  leg  suddenly  gives  way  and  he 
falls.  Sometimes  his  back  also  feels  weak,  especially  when  the  leg 
gives  way.  The  left  foot,  when  the  attacks  of  weakness  occur,  feels 
as  though  it  were  swollen,  but  when  examined  it  is  found  to  be 
normal.  Once  in  a  while  his  left  hand  feels  clumsy  and  he  is  unable 
to  pick  up  various  articles.  In  a  short  time  this  passes  away  and 
it  feels  normal. 

After  lying  down  and  on  awaking  in  the  morning  he  can  urinate 
with  ease;  however,  during  the  day  when  up  and  around  he  has 
to  stop  and  wait  until  the  urine  comes,  then  it  dribbles,  stops,  then 
starts  again,  and  the  flow  is  fairly  good,  but  he  has  some  trouble  in 
voiding  the  last  few  drops.  The  bowels  are  constipated.  His  leg 
always  feels  worse  before  a  change  in  the  weather,  but  after  the 
change  takes  place  it  again  improves.  At  times  he  has  considerable 
itching  on  the  sole  of  the  left  foot.  At  times  the  left  leg  and  left 
arm  are  weak  irrespective  of  each  other. 

In  the  physical  examination  the  following  facts  are  prominent: 
Eyes  are  normal.  Throat  is  normal.  There  is  no  noticeable 
change  in  facial  muscles  and  no  impairment  of  sensation  in  the 
face.  Thorax  is  normal.  Heart  and  lungs  are  normal.  Abdomen 
is  normal.    There  is  no  impairment  of  sensation. 

Dorsal  Region:  He  complains  of  a  sense  of  weakness  in  the 
region  of  the  second  lumbar  vertebra.  There  is  no  impairment  of 
sensation  about  the  genitalia  and  anus. 

Left  Upper  Extremity :  Normal  with  the  exception  of  numbness, 
which  occurs  in  attacks  daily,  radiating  from  the  shoulder  to  the 
fingers.    Never  any  pain. 

Right  Upper  Extremity:    Negative. 

Right  Lower  Extremity:  Patellar  reflexes  are  prompter  than 
normal.  In  testing  for  the  Babinski  there  is  a  slight  hyperextension 
of  the  great  toe  when  the  sole  of  the  foot  is  stroked. 

Left  Lower  Extremity:  There  is  moderate  impairment  (change- 
able in  character)  of  muscular  force  and  power.  Muscles  are 
somewhat  poorly  developed.  He  has  considerable  rigidity  at 
times;  this  is  not  noticed  when  the  patient  has  been  in  the  supine 
position  for  some  time,  but  is  noticed  after  waking.  There  is  no 
impairment  of  tactile,  pain,  heat,  cold,  and  deep  pressure  sensa- 
tions. At  times  he  has  the  sensation  of  a  drop  of  water  running 
under  the  skin  and  suddenly  bursting.  There  are  no  apparent 
tremors.  ]Mo\ements  are  free  in  all  directions.  At  times  the  leg  is 
as  if  dead,  and  if  the  patient  desires  to  cross  his  knee  with  this  leg, 
it  must  be  lifted  over.    Patellar  reflexes  are  exaggerated;  this  exag- 
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geratiuii  \  arics  ami  is  more  striking  if  tested  after  walking.  The 
quadrieeps  extensor  group  ean  be  seen  contracting.  He  has  no 
ankle  clonus.  There  is  a  moderate  amount  of  incoordination  (heel 
to  knee  test).  In  testing  for  the  Babinski  there  is  a  moderate 
hypcrcxtcnsion  of  the  great  toe  when  the  sole  of  the  foot  is  stroked. 
He  had  burning  sensations  in  the  left  inguinal  region  two  years 
ago,  and  not  since. 

The  lower  extremities  were  tested  for  changes  in  pain,  and 
thermal  sensations  after  exercise,  but  there  was  no  impairment. 

Gait:  The  patient  holds  the  left  leg  as  if  stifl",  and  there  is  very 
little  movement  at  the  knee-joints  in  walking;  the  heels  scrape  on 
the  ground. 

Romberg's  sign  is  negative. 

Urine  and  blood  examinations  are  negative. 

X-ray  examination  of  the  spinal  column  is  negative. 

Wassermann  reaction  is  negative. 

Blood  Pressure:    Systolic,  90;  diastolic,  50. 

Case  U.— J.  W.,  aged  forty-seven  years,  druggist. 

His  chief  complaint  is  pain  in  the  back,  and  in  walking  down 
steps  he  has  severe  pain  in  the  knees.  After  walking  for  a  few 
minutes  his  legs  become  stiff  and  powerless,  and  they  drag,  so  that 
he  must  stop  for  a  few  minutes  and  rest,  then  he  can  proceed  as  at 
first.  His  present  condition  began  in  November,  1911,  when  he 
had  pain  in  his  back  and  general  weakness.  No  venereal  history 
is  obtainable.  He  averages  one  alcoholic  drink  daily,  and  uses 
tobacco  moderately. 

Physical  Examination:  Pupils  are  unequal,  the  right  being 
larger  than  the  left,  and  somewhat  irregular  in  shape.  They  react 
poorly  if  at  all  to  light,  but  react  to  accommodation.  Some  slight 
swaying  is  present  with  eyes  closed.  Gait  is  spastic  in  both  legs. 
Reflexes  of  the  upper  arm  are  slightly  exaggerated.  Power  and 
motion  are  good.  Legs  are  somewhat  below  normal  in  strength. 
Upon  exertion  he  has  violent  trembling  of  his  legs.  Reflexes  are 
all  greatly  increased  in  the  lower  extremities,  but  there  is  no  ankle 
clonus.  Doubtful  Babinski  is  present  in  the  left  extremity.  Some 
slight  hypesthesia  in  indifinite  areas  is  found  in  the  lower  extrem- 
ities. Dorsalis  pedis  artery  is  not  palpable  on  either  side.  Pulse 
(radial)  is  feeble  and  irregular.  Some  myocardial  insufficiency  is 
observed. 

This  case  was  seen  in  the  medical  dispensary  of  the  University 
Hospital. 

In  conclusion,  I  desire  to  extend  my  thanks  to  Professor  William 
G.  Spiller  for  his  kindly  interest  in  this  paper. 
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THE   METASTASIS   OF   HYPERNEPHROMA  IN   THE   NERVOUS 
SYSTEM:    JACKSONIAN   EPILEPSY    CAUSED    BY 
SUCH   LESION.i 

By  Joseph  Collins,  M.D., 

PHYSICIAN    TO    THE    NEUROLOGICAL    INSTITUTE    OF    NEW    YOHK, 
AND 

R.  G.  Armour,  M.D. 

CHIEK   OF    CLINIC    TO    THE    NEUROLOGICAL    INSTITUTE    OF    NEW    YORK. 

That  tumors  of  the  adrenals  may  exist  without  causing  any 
symptoms  is  well  known,  and  that  metastasis  of  such  tumors  may 
occur  in  parts  of  the  body  remote  from  the  adrenals,  without 
previous  or  coincident  manifestations  of  disease  in  the  adrenals, 
is  equall}'  well  known.  The  neurologist  has  small  encounter  with 
hypernephroma  metastases.  Its  occurrence  in  the  central  nervous 
system  is  uncommon.  Occasionally,  he  has  to  distinguish  bone 
metastasis  of  it  from  brachial,  pelvic,  and  other  forms  of  neuralgia, 
but  even  this  is  of  rare  occurrence. 

We  have  recently  had  a  case  of  Jacksonian  epilepsy,  which  was 
found  to  be  dependent  upon  a  metastasis  of  hypernephroma.  The 
case  presents  many  interesting  features,  not  the  least  of  which  is 
the  extraordinary  absence  of  objective  signs  to  indicate  the  exist- 
ence of  extensive  and  advanced  disease. 

The  patient  was  a  Bohemian  cigarmaker,  aged  forty-five  years, 
who  maintained  that  aside  from  an  attack  of  rheumatism,  which 
he  had  when  he  was  aged  forty-one  years,  he  had  not  been  ill 
since  childhood,  until  he  had  an  attack  of  unconsciousness  four 
months  before  he  entered  the  Neurological  Institute  in  July,  1911. 
The  first  attack  came  on  suddenly  while  he  was  at  work,  May  9, 
1911.  He  felt  a  twitching  of  the  left  thumb  and  forefinger,  followed 
by  a  sensation  of  numbness  and  tension,  gradually  extending  up 
to  the  shoulder,  and  then  he  lost  consciousness.  Within  an  hour 
he  felt  quite  well  again,  save  that  he  was  weak  and  discouraged. 
Five  hours  later  he  had  a  second  attack,  but  without  loss  of  con- 
sciousness. A  few  days  after  this  experience  he  began  to  have 
attacks  characterized  by  paresthesia  in  the  left  hand  and  forearm 
and  twitching  of  the  thumb  and  index  finger,  which  were  not 
accompanied  by  any  disturbance  of  consciousness,  and  which  were 
not  followed  by  any  loss  of  dexterity.  He  had  had  from  one  to  five 
such  attacks  e^•ery  day  for  three  months  following  the  original 
attack.  The  next  severe  attack  that  he  had  was  July  13,  1911,  he 
being  at  that  time  in  the  hospital.  He  had  two  severe  attacks  in 
one  day,  each  lasting  about  fifteen  minutes,  and  each  followed  by 
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a  prut'ouiul  ski'p.  Tlu'  attacks  wore  t\  jjical  of  Jacksoiiiaii  qMlcp.sy, 
the  attack  beginning  as  above  described  and  followed  by  generalized 
convulsions.  A  j)hysic-al  exaniinalion  at  this  time  failed  to  rexeal 
any  signs  of  organic  disease  of  the  brain,  nor  did  the  patient  coni- 
j)lain  of  any  synij)tonis,  save  those  that  have  been  enumerated. 
There  was  no  headache,  vertigo,  disturbance  of  equilibrium,  loss 
of  power  in  any  of  the  extremities,  or  disordered  function  of  any 
of  the  special  senses.  lie  complained  only  of  general  weakness, 
loss  of  flesh,  and  of  the  attacks  of  twitching  or  convulsions  in  the 
left  hand.  The  attacks  were  not  always  the  same.  At  times  the 
sensation  in  the  hand  was  that  of  pins  and  needles,  and  the  twitching 
might  be  so  slight  as  to  flex  only  the  thumb  rhythmically  a  few 
times.  At  other  times  the  sensation  in  the  fingers  and  hand,  wrist, 
and  forearm  was  of  tingling,  numbness,  tension,  and  bewilderment, 
and  the  motor  symptoms  were  correspondingly  greater.  The 
duration  of  the  attacks  was  from  a  few  seconds  to  several  minutes. 
lie  gave  up  his  work  because  of  the  frequency  of  the  attacks,  and 
because  he  felt  generally  weak.  Moreover,  the  left  hand  was 
awkward  and  weak.  lie  remained  in  the  hospital  for  one  month, 
during  this  time  he  had  no  major  attack,  save  the  one  mentioned 
above. 

He  reentered  the  hospital  September  12,  1911.  He  had  by  this 
time  developed  the  only  symptom  which,  aside  from  the  Jacksonian 
attacks,  he  ever  developed^ — namel}^  mild  somnolency'.  He  had 
likewise  developed  a  physical  sign  which  was  striking.  The  left 
hand,  as  he  lay  in  bed,  assumed  a  semi-flexed  position,  with  the 
thumb  extended.  The  hand  had  the  appearance  of  being  atro- 
phied, though  no  distinct  atrophy  could  be  made  out;  he  could 
move  the  fingers  freely  and  readily. 

Physical  examination  showed  moderate  weakness  of  the  left  side 
of  the  body,  upper  and  lower  extremity,  and  face.  The  tendon 
jerks  of  the  left  extremities  were  livelier  than  those  of  the  right. 
There  was  no  Babinski  phenomenon  and  no  clonus.  The  abdominal 
and  epigastric  reflexes  were  elicitable  on  both  sides,  those  on  the 
right  side  being  somewhat  livelier  than  those  on  the  left.  There 
was  slight  incoordination  of  the  left  hand  and  a  distinct  impairment 
of  dexterity  of  this  hand.  Tactile  sensibility,  contact  sensibility, 
and  pressure  sensibility  were  unimpaired.  He  did  not  interpret 
quickly  and  correctly  postural  sensibility  in  the  left  hand,  forearm, 
and  arm.  On  several  occasions  there  was  distinct  astereognosis 
of  the  left  hand.  This  symptom,  however,  was  not  constant;  it 
would  be  found  one  day  and  not  the  following  day.  Wassermann 
examination  of  the  blood  and  cerebrospinal  fluid  was  negative. 
The  fluid  obtained  by  lumbar  puncture  showed  no  excess  of  globu- 
lin, one  cell,  and  it  reduced  by  Fehling's  solution.  No  abnormality 
of  the  thoracic  and  abdominal  viscera  could  be  made  out,  save  that 
the  heart  w^as  dilated,  its  impulse  feeble,  its  sound  puerile.     The 
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pupils  were  circular,  equal  in  size,  and  reacted  promptly  to  light. 
The  only  definite  physical  sign  that  existed  was  an  absence  of  the 
left  plantar  reflex. 

In  the  latter  part  of  September  an  entirely  new  clinical  symptom 
showed  itself  in  the  left  hand.  This  consisted  of  a  rhythmical 
movement  of  the  thumb  and  index  finger,  two  or  three  short 
adductions  of  the  thumb  and  index  finger,  followed  by  flexor 
movement  only  of  the  index  finger  and  thumb.  The  first  or  coarser 
movements  were  at  the  rate  of  one  per  second,  the  slighter  at  the 
rate  of  eight  per  second.  The  patient  was  quite  conscious  of  the 
movement  and  experienced  considerable  discomfort  from  it.  This 
later  manifestation  was  not  accompanied  by,  or  associated  with, 
paresthesia,  but  since  the  onset  of  it  the  localized  convulsions  in 
the  hand  and  forearm  became  more  frequent,  sometimes  occur- 
ring as  often  as  every  half-hour.  It  was  also  noted  that  the 
tendon  jerks  in  the  left  upper  extremity  had  become  much  exagger- 
ated since  the  onset  of  the  rhythmical  movement.  Although  the 
left  hand  still  had  a  fair  amount  of  strength  and  the  fingers  and 
hands  could  be  moved,  he  now  complained  of  a  sense  of  great 
clumsiness  in  his  hand,  and  postural  sensibility  became  much 
impaired.  He  also  complained  of  severe  pain  in  the  back  of  the 
hand  and  wrist;  he  could  not  further  particularize  it.  There  was 
no  disturbance  of  contact  sensibility  or  thermal  sensibility.  The 
patient  had  no  symptoms  of  increased  intracranial  pressure  save 
the  somnolency  above  mentioned.  On  September  26  it  was  noted 
that  the  rhythmical  movement  of  the  thumb  and  index  finger  was 
less  in  intensity  and  frequency.  At  this  time  the  rate  was  fifty  to 
the  minute.  On  September  25  it  was  noted  that  he  had  three 
major  attacks  three  hours  apart,  each  of  which  lasted  ninety 
seconds.  The  rhythmical  movement  ceased  for  one-half  hour 
after  each  attack.  On  both  of  these  dates  and  on  September  28 
it  was  recorded  in  the  clinical  notes  that  there  was  no  astereognosis. 

Five  months  after  the  initial  symptom — namely,  on  October  1, 
the  patient,  while  lying  in  bed,  had  a  series  of  convulsions  and 
died. 

To  recapitulate:  A  man,  aged  forty-five  years,  who  had  been  in 
good  health  developed  typical  Jacksonian  epilepsy,  displajang 
itself  by  twitching  of  the  left  thumb  and  index  finger,  paresthesia 
of  the  left  hand,  and  forearm  and  followed  on  five  occasions  by 
loss  of  consciousness  and  generalized  convulsions.  Gradually 
there  developed  loss  of  power  and  of  dexterity  in  the  left  upper 
extremity  and  to  a  slight  degree  in  the  entire  left  half  of  the  body. 
The  only  definite  physical  signs  w^re  loss  of  sense  of  position  in 
the  left  hand  and  fingers  and  absence  of  the  left  plantar  reflex. 
There  was  an  inconstant  astereognosis  of  the  left  hand  and  a  mild 
increase  of  the  tendon  jerks  of  the  left  half  of  the  body.  A  week 
before  his  death  a  slow  rhvthmical  tremor  of  the  left  thumb  and 
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index  finger,  consisting  of  adductor  movements  about  one   per 
second,  developed. 

Wlien  the  ahdominal  ca\ity  was  opened  a  large  whitish  tumor 
was  found  in  the  ri<,Mit  Hank.  This  tumor  had  invaded  the  upper 
pole  of  the  right  kidney,  surrounded  the  adrenal  and  extended  into 
the  under  surface  of  the  right  lobe  of  the  liver.  In  various  other 
parts  of  the  liver  there  were  a  few  metastases  up  to  three-fourths 
of  an  inch  in  diameter.  In  the  wall  of  the  duodenum,  near  the 
junction  with  tiie  jejunum,  was  a  small  metastasis  one-eighth  of 
an  inch  in  diameter.  The  only  other  metastasis  found  was  in  the 
right  cerebral  hemisphere.  This  metsatasis  was  one  and  one-half 
inches  in  diameter,  situated  one-fourth  of  an  inch  below  the  surface 
midway  between  the  vertex  and  the  base,  that  is,  in  the  arm  area, 
and  more  particularly  in  the  hand  area. 
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Fig.   1. — Hypernephroma. 

Microscopically,  the  primary  tumor  mass,  as  will  be  seen  in  the 
photomicrographs,  consisted  of  cells  running  in  columns  arranged 
about  capillaries,  the  appearance  resembling  closely  that  of  the 
cortex  of  the  adrenal  gland.  The  nuclei  stain  deeply,  but  the 
protoplasm  stains  only  lightly  with  eosin  and  shows  numerous 
vacuolations.  Here  and  there  in  the  strands  are  seen  some  cells 
much  larger  in  size  than  the  majority,  taking  a  deeper  eosin  stain 
and  exhibiting  granular  degeneration  or  fragmentation  of  their 
nuclei  (Fig.  1). 

In  the  metastases  in  the  liver  the  general  resemblance  to  the 
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adrenal  cortex  is  retained,  but  is  interrupted  frequently  })y  inde- 
criminate  masses  of  cells  with  no  particular  arrangement,  and  by 
the  presence  of  a  greater  number  of  the  larger  degenerating  cells 
(Fig.  2). 
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Pig.  2. — Hj-pernephroma.     Metastases  in  liver. 


Fig.  3. — Hypernephroma.     Metastases  in  brain. 

In  the  metastasis  in  the  wall  of  the  duodenum  the  resemblance 
to  adrenal  tissue  is  maintained. 

When,  however,  we  come  to  look  at  the  metastasis  in  the  brain, 
all  suggestion  of  adrenal  tissue  is  lost.    The  cells  are  large  in  size. 
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polylu'dral  in  sliape,  stain  deepl\ ,  aiul  show  niicloi  in  many  stages 
of  dt'j:;eni'ration.  Some  niicli'i  arc  small,  deeply  stained,  and  show 
no  fxranulation.  Others  are  lar^'e,  i)ale  in  eolor,  vacnolated,  grannlar, 
and  fragmented  (Fig.  o). 

Many  of  the  cells  in  this  metastasis  have  taken  on  a  phagocytic 
function,  and  can  be  seen  to  have  ingested  red  and  white  blood 
cells. 

The  presence  of  a  tumor  of  this  size  in  the  abdomen,  without 
having  given  rise  to  more  definite  symptoms  betraying  its  presence, 
seems  remarkable. 

The  abdominal  wall  was  very  fat,  and  though  several  routine 
examinations  were  made,  no  sign  or  symptom  ever  prompted  more 
searching  examination. 

He  had  at  no  time  any  evidence  of  hemorrhage  into  the  tumor, 
such  as  pain  or  hematuria,  and  the  only  symptom  he  complained 
of  which  is  sometimes  found  with  hypernephroma  was  a  frequent 
aversion  to  food. 

The  blood  pressure,  of  course,  could  be  expected  to  give  no 
information,  since  the  tumor  was  entirely  made  up  of  tissue  resem- 
bling the  cortex  of  the  adrenal  gland,  and  this  cortex  has  never 
been  found  to  afi'ect  the  blood  pressure  in  any  appreciable  manner. 

The  extraordinary  absence  of  the  general  symptoms  of  brain 
tumor  is  probably  to  be  explained  by  the  fact  that  the  tumor  had 
not  caused  considerable  increase  of  intracranial  pressure.  It  was 
this  absence  of  symptoms  that  decided  us  not  to  submit  him  to 
exploratory  craniotomy,  despite  the  directness  of  the  localizing 
sign  that  existed — namely,  the  Jacksonian  convulsions.  The 
rhythmic  tremor  that  developed  shortly  before  his  death  is  of 
much  interest.  It  has  been  generally  taught  that  movements  of 
this  character  conditioned  by  intracranial  disease  are  indicated 
by  impulses  that  arise  from,  or  better  said,  are  coordinated  in  the 
thalamus. 

Without  going  deeply  into  the  origin,  histology,  or  dissemination 
of  hypernephroma,  we  may  perhaps  say  a  word  or  two  about  this 
form  of  tumor.  It  is  one  of  those  which  cannot  be  classed  rightly 
with  either  the  carcinomas  or  with  the  sarcomas,  and  will  probably 
in  future  be  put  in  a  class  by  itself.  It  may  be  benign  or  malignant; 
that  is,  it  may  exist  throughout  life  confined  to  its  original  location 
and  cause  no  discomfort  or  menace  to  the  patient's  life;  or  it  may 
be  the  seat  of  a  hemorrhage,  due  to  its  friable  composition,  and  so 
cause  intense  pain  or  even  loss  of  life;  or,  yet  again,  it  may  take 
on  a  malignant  character  and  strew  the  body  with  metastases. 

In  its  simplest  form,  as  a  benign  tumor,  it  can  be  best  studied  with 
regard  to  its  origin.  Histologically  it  consists  of  strands  of  cuboid 
cells  arranged  in  long  strands  about  capillary  bloodvessels.  This 
arrangement  reminds  one  forcibly  of  the  appearance  of  the  cortex 
of  the  adrenal  gland,  and  this  similarity  is  enhanced  by  the  pr^s- 
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ence  in  the  cells  of  large  quantities  of  a  double  light  refracting  fat 
which  characterizes  the  cells  of  the  cortical  adrenal  cells.  This 
constituent  may  be  found  in  the  cells  of  even  the  most  remote 
metastasis,  though  in  the  case  which  we  report  it  has  seemed  to 
have  disappeared  in  the  brain  metastasis. 

In  addition  to  this  histological  resemblance  to  the  adrenal 
gland  the  location  of  the  tumor  is  also  most  significant.  Besides 
its  occurrence  in  the  adrenal  gland  itself,  where  normally  we  find 
small  adenomas  of  minute  size,  hypernephromas  occur  most 
commonly  in  the  upper  pole  of  the  kidney  and  in  the  right  lobe  of 
the  liver  on  its  under  surface.  These  parts  are  in  very  close  prox- 
imity in  the  embryo,  and  when  we  find  metastasis  also  occurring 
in  the  ovaries  and  testicles,  organs  which  take  their  origin  in  the 
same  close  proximity,  though  later  descending  to  their  respective 
sites,  we  can  hardly  doubt  the  origin  of  this  tumor.  This  con- 
ception of  hypernephromas  must  lead  one  to  regard  it  as  a 
congenital  phenomenon.  Later  in  life,  sometimes,  we  see  it  take 
on  an  activity  signifying  an  entire  change  of  character.  It  starts 
to  grow  rapidly,  to  invade  surrounding  tissues  and  organs,  and  to 
disseminate  metastases  in  many  different  parts  of  the  body.  The 
most  common  place  to  find  these  secondary  tumors  is  in  bone, 
but  we  here  record  a  metastasis  in  the  brain,  in  which  location 
many  statistics  regarding  hypernephromas  record  only  one  or  two 
instances. 


METABOLIC  OBSERVATIONS  ON   AMYOTONIA   CONGENITA. 
By  J.  C.  GiTTiNGs,  M.D., 

AND 

Ralph  Pemberton,  M.S.,  M.D., 


PHILADELPHIA. 


(From  the   Laboratory  of   Clinical   Chemistry,  Presbyterian   Hospital,    Philadelphia,   and 
the  Pepper  Laboratory,  University  of  Pennsylvania.) 

Amyotonia  congenita,  or  myatonia  congenita,  is  a  rare  condi- 
tion affecting  children,  aged  up  to  three  or  four  years,  and  excep- 
tionally later,  with  a  general  proximal  pseudoparalysis,  for  which 
no  satisfactory  etiology  or  pathology  has  been  advanced.  Accord- 
ing to  a  recent  clinical  review  of  the  subject  by  Haberman,^  about 
35  cases  had  been  reported  up  to  1910.  Since  then  a  case  has 
occurred  in  the  service  of  Dr.  J.  P.  Crozer  Griffith  at  the  University 
Hospital,  Philadelphia,  and  was  reported  by  him.^     Griffith  has 

1  Amek.  Jour.  Med.  Sri.,  1910,  cxxxix,  3S3. 

2  Archiv  f.  Kindcrheilkunde,  1910,  liv,  211;  Trans.  .Vmcr.  Ped.  Soc,  1910.  xxii,  184, 
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collectcfl  49  cases,  including  Haberman's  and  liis  own,  although 
he  admits  that  the  diagnosis  of  some  of  them  is  doubtful.  Accord- 
ing to  either  series,  however,  the  rarity  of  the  disease  is  evident. 
Griffith's  case,  a  boy,  aged  fifteen  months,  on  admission,  December, 
1910,  showed  the  characteristic  findings  of  amyotonia  congenita 
— extreme  muscular  weakness  without  signs  of  muscular  atrophy 
and  without  evidence  of  rickets.  The  general  nutrition  appeared 
to  be  good.  There  was  absence  of  the  tendon  reflexes,  and  entire 
absence  of  contraction  both  to  faradic  and  galvanic  currents. 

It  occurred  to  us  that  some  metabolic  studies  in  the  case  would 
be  of  interest.  The  child's  condition  during  the  first  few  months 
of  his  stay  in  the  hospital  precluded  the  possibility  of  making 
metabolic  observations  owing  to  his  extreme  asthenia  which  was 
increased,  from  time  to  time,  by  slight  febrile  attacks,  the  exact 
cause  for  which  could  not  be  determined.  In  June,  1911,  Avhen 
he  was  aged  twenty-one  months,  his  condition  having  improved, 
we  were  able,  through  the  courtesy  of  Dr.  Griffith,  to  obtain  a 
five-day  observation.  The  publication  of  our  findings  has  been 
postponed  until  they  could  be  controlled  ])y  similar  studies  upon 
normal  children  of  the  same  age,  which  w^e  have  now  made. 

In  October,  1911,  the  child  developed  an  attack  of  bronchitis, 
quickly  followed  by  pneumonia,  which  resulted  fatally  within 
five  days.  The  autopsy  was  performed  by  Dr.  B.  S.  Veeder — 
the  results  of  which,  together  with  the  histological  study,  were 
published  by  Drs.  Griffith  and  Spiller.^  A  summary  of  their  import- 
ant findings  in  the  muscular  and  nervous  system  showed  a  brain 
of  extraordinarily  large  size  (as  large  as  that  of  an  adult),  but 
othenvise  presenting  no  gross  anomaly.  The  nerve  cells  of  the 
anterior  lobes  were  scarce,  and  those  present  were  much  atrophied. 
The  anterior  roots  throughout  the  cord  w-ere  smaller  than  normal, 
and  stained  imperfectly  by  the  Weigert-hematoxylin  method. 
A  peripheral  nerve  examined  w^as  found  to  be  much  degenerated. 
The  intramuscular  nerve  fibers  also  showed  degeneration.  The 
muscular  system  (back,  forearm,  and  calf)  showed  marked  atrophy 
of  the  fibers  in  some  places;  in  others  the  fibers  were  well  preserved. 
There  was  an  excess  of  fibrous  and  fatty  connective  tissue,  increase 
in  size  of  some  muscle  fibers,  and  fatty  change  within  others.  The 
muscle  spindles  appeared  to  be  normal.  From  their  study  of  this 
case  and  a  review  of  others  reported  with  autopsy,  Griffith  and 
Spiller  conclude  that  in  the  lighter  cases  of  amyotonia  the  patho- 
logical changes  may  be  confined  to  the  muscular  tissues.  In  intense 
cases  the  nervous  system  is  affected  in  a  marked  degree.  The 
relations  of  the  disease  to  muscular  dystrophy  and  to  the  Werdnig- 
Hoffmann  type  of  muscular  atrophy  are  as  yet  undetermined. 
The  points  of  resemblance  to  both  these  diseases  cannot  be  ignored. 

'  Amer.  Jour.  Med.  Sci.,  1911,  cxlii,  165. 
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There  is  grouped  under  the  caption  of  neurology,  however,  a  con- 
siderable variety  of  diseases,  for  whose  inclusion  there  little  or  no 
etiological  or  ])athological  justification  can  be  advanced.  Some  of 
these  diseases  to  be  sure,  do  not' belong  clearly  in  any  other  branch 
of  medicine;  but  in  any  event  they  have  been  largely  removed 
from  the  consideration  of  w'orkers  in  lines  outside  those  of  neuro- 
pathology, in  the  broader  sense  of  the  word.  In  the  absence  of 
means  of  attack  other  than  histological  study  little  or  no  progress 
has  been  made  toward  their  solution.  Examples  of  this  are 
well  seen  in  the  condition  now  under  discussion,  in  the  muscular 
dystrophies,  i)aralysis  agitans,  myasthenia  gravis,  etc. 

In  certain  previous  communications,^  one  of  the  present  writers 
has  endeavored  to  approach  some  of  these  conditions  from  a 
different  standpoint  embodying  a  "dynamic  point  of  view;"  that 
is  to  say,  a  consideration  of  the  body  metabolism.  The  results 
were  interesting  and  seemed  to  justify  further  attempts  of  the 
sort  when  opportunity  presented.  But  few  such  studies  are  on 
record. 

There  seems  to  be  no  adequate  reason  for  the  indifference  with 
which  these  interesting  diseases  have  been  regarded  in  this  country 
by  internists  and  laboratory  men  at  large  since  the  inclusion  of 
such  conditions  within  the  realm  of  neurology  is,  largely,  the  result 
of  excursions  by  neurologists  into  the  field  of  medicine. 

The  phenomena  of  diseases  such  as  those  mentioned  above  are 
obviously  of  the  widest  importance  in  studying  the  metabolism 
of  the  muscles  and  of  the  body  as  a  whole,  as  is  so  well  exemplified 
in  our  recently  acquired  knowledge  of  tetany,  for  instance.  But 
one  observation  seems  to  be  on  record,  however,  of  the  metabolic 
features  in  amyotonia  congenita,  and  that  one  is  by  Spriggs,  who 
stuflied  the  uric  acid  and  creatinin  and  found  a  low  output  of  the 
latter  in  a  boy,  aged  four  and  one-half  years  (0.06  gram  creatinin 
per  diem). 

The  experiences  above  referred  to  in  regard  to  Myasthenia  gravis 
and  Myotonia  atrophica  developed  an  interesting  departure  from 
-the  normal  in  the  former  disease  which  suggested  the  advisability 
of  including  a  consideration  of  the  calcium  metabolism  in  further 
studies  on  allied  conditions.  The  case  to  be  reported  was  there- 
fore, studied  with  respect  to  the  urinary  nitrogen,  fecal  nitrogen, 
urinary  calcium,  fecal  calcium,  and  the  creatinin.  Yor  control 
the  metabolism  of  2  normal  children  of  the  same  age  was  also 
observed.  All  3  children  were  placed  upon  the  same  diet  and 
W'Cre  kept  in  Bradford  frames  to  facilitate  collections.  The  diffi- 
culties incidental  to  metabolic  studies  upon  young  children  are 
too  well  known  to  require  mention  here  except  to  say  that  they 
operated  to  prevent  our  obtaining  an  accurate  balance  in  the 

*  PembLTton,  Amer.  Jocr.  Med.  Sci.,  June,  1910;  ibid.,  February,  1911. 
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case  of  amyotonia.  Tlie  essential  facts  soujjht  for  were  elicited, 
however,  in  repirtl  to  the  creatiiiiii  and  fairly  clearly  indicated 
in  repjard  to  the  calcium. 

Although  an  accurate  balance  was  impossible  in  the  case  of 
amyotonia,  it  was  obtained  in  the  2  control  cases  as  a  furtiier 
index  of  comparison  and  ft)r  possible  future  reference. 

Ca.se  I. — John,  aged  thirty-three  months;  normal;  control  case. 


Average  Diet. 


Breakfast: 


Dinner: 


Supper: 


Bread  . 
Butter 
Eggs  . 
Milk     . 

Rice 
Butter 
Crackers 
Milk     . 


Bread  . 
Butter 
Eggs  . 
Milk     . 


24  grains 
7  grama 
.51  grams 
100  c.c. 

43  grams 
7  grams 
13  grams 
100  c.c. 

.36  grams 
5  grams 
48  grams 
100  c.c. 


InlKsta. 


Nitrogen 12.4721  grams 

Calcium       ....  1.4G04  grams 


Case  IL — Alvin,  aged  forty  months;  normal;  control  case. 
Average  Diet. 


Breakfast:  Bread  . 
Butter 
Eggs  . 
Milk     . 


36  grams 
10  grams 
54  grams 
100  c.c. 


Dinner:  Rice 38  grams 

Bread 19  grams 

Butter 14  grams 

Milk 100  c.c. 

Supper:  Rice 57  grams 

Crackers 13  grams 

Butter 10  grams 

Milk 100  c.c. 


Inoesla. 

Nitrogen 11.  OSOo  grams 

Calcium 1.4248  grams 


Case  III. — Charles,  aged  twenty-one  months;  amyotonia  con- 
genita. 
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Diet. 

Nitrogen. 

Bread G. 8816  grams 

Rice 0.8103  grams 

Egg 4 .  73S8  grama 

Butter 0.1048  grams 

Crackers 0 .  7548  grams 

Milk 10.4479  grams 


29.7382 


Calcium. 

0.1594  grams 
0.0752  grams 
0 .  2055  grams 
0.0372  grams 
0.0139  grams 
3 .  7652  grams 


4.2564 


Weight,  Case  I,  John 
Weight,  Case  II,  Alvin 
Weight,  Case  III,  Chas. 


Before 

After 

metabolic 

metabolic 

Average. 

Kgs. 

period. 

period. 

, 

24.5  oz. 

24.14  oz. 

24.9  oz. 

11.16 

24.4  oz. 

24.8    oz. 

24.6  oz. 

11.07 

21.8  oz. 

22.8    oz. 

22.0  lbs. 

10.00 

C.\SE  I.— John.    April,  1912. 


Quantity  of  urine 
Nitrogen  of  urine 
Creatinin  of  urine 
Calcium  of  urine 


7th 


8th 
L 


257  c.c. 
3.7900  grams     O 
0.1041  grams     S 


9th 


nth 

155  c.c. 


10th 
175  c.c. 

0.0547  grams     0.0662  grams 


320  c.c.  1  I  .J  u.t.  ii»o  u.v;. 

4.6592  grams     3.3712  grams     2.4416  grams 
0.1149  grams     "  ""'^  ™..~o     n  nc«o  „,„„,,, 


Not  done  T         0.1168  grams     0.0507  grams     0.0528  grams 


Total  nitrogen  in  total  feces  =  1.7112  grams. 
Total  calcium   in  total  feces  =  1 .  7054  grams. 


Total  urinary  nitrogen 
Total  urinary  calcium 


10.4720  grams 
0 .  2203  grams 


Total  nitrogen  egested 12.1832  grams 

Total  calcium   egested 1 .  9257  grams 


Positive  nitrogen  balance  +0.2889  grams. 
Negative  calcium  balance  — 0.4653  grams. 
Daily  creatinin  average,         0.0786  grams. 


Weighed  24  lbs.,  5  oz.  before  metabolic  period 
Weighed  24  lbs.,  14  oz.  after  metabolic  period. 
Creatinin  coefficient,  7.04  mg. 


C.vsE  II.— Alvin.    April,  1912. 


lOth  nth  12th 

Quantity  of  urine 154  c.c.  238  c.c.  298  c.c. 

Nitrogen  of  urine 2.1905  grams  4.4382  grams  3.1752  grams 

Creatinin  of  urine 0.0738  grams  0.1083  grams  0.0850  grams 

Calcium  of  urine 0.1615  grams  0.2651  grams  0.1554  grams 

Total  nitrogen  in  total  feces  =  1.4483  grams.     Total  urinary  nitrogen  =  9.8039  grams. 
Total  calcium   in  total  feces  =  1.2640  grams.     Total  urinary  calcium    =  0.5829  grams. 

Total  nitrogen  egested 11.2522  grams 

Total  calcium  egested 1 .  8469  grams 

Positive  nitrogen  balance =  +0.7283    grams 

Negative  calcium  balance =  — 0.4221    grams 

Daily  creatinin  average =       0.08903  grams 

Creatinin  coefficient =        7. 04         mg. 
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Case  III— Charles.    June,  11)10. 


lOth                      lllh 

121  h 

13th 

14th 

(^liinlity  of  urine      226  c.c.                108  c.c. 

213  c.c. 

199  c.c 

218  c.c 

Nitrogen  of  urine   4.627      gms.     3.957      gms.' 

3 .  28S    gms. 

3.7419    gms. 

3.864    gms.» 

Creatinin  of  urine   0.017      giua.    0.C15      guis. 

0.018    gms. 

Too  low  to  be 

Too  low  to  be 

read* 

read* 

Calcium  of  urine  .    0.07077  gins.     0.02024  gms.« 

'      0.0136  gms. 

0 .  00889  gms. 

0.0057    gms. 

No  stool 

0.87192  guis. 

today 

Ammonia 
nitrogen. 

Total  nitrogen  of  feces      .      .     2.2862  grams 

Total  nitrogen  of  urine  . 

19.478    grams 

Total  calcium  of  feces       .      .      2.0971  grams 

Total  calcium  of  urine 

0.1312  grams 

Total  nitrogen  egested 

.      .      21.7642 

grams 

Total  calcium  egested 

.      .        2.8283 

grams 

Ingested  nitrogen,  29.7382  grams 

Positive 

gained  1  pound 

nil 

Lrogen 

Egested  nitrogen     21 .7042  grams 

ba 
7.9740 

lance 

7 .  9740  grams 

grams 

Ingested  calcium,      4 .  2564  grams 

Positive  calcium 

Egested  calcium,       2.8283  grams 

balan< 
1.4281 

;e. 

1.4281  grams 

grams 

Daily  creatinin  average 0.0166  grams 

Creatinin  coefficient 1 .  06      mg. 

Daily  creatinin  average  in  Sprigg's case 0.0625  grams 

Creatinin  coefficient  in  Sprigg's  case 4.0         mg. 

Normal,  7  to  11  mg. 

(Creatinin  coefficient  =  the  daily  creatinin  elimination  in  milligrams  of  creatinin  per  kilo 
of  body  weight.) 

A  consideration  of  the  figures  reveals  some  points  of  interest. 

The  creatinin  shows  a  great  departure  in  Case  III  (amyotonia) 
from  both  of  the  normal  controls  and  even  from  Sprigg's  case. 
The  average  daily  creatinin  output,  when  it  could  be  estimated 
at  all,  was  0.0166,  whereas  in  Sprigg's  case  it  was  0.0625,  and 
in  our  2  normal  cases,  0.0786  and  0.0890  respectively.  This  gave 
creatinin  coefficients  as  follows: 


Amyotonia  congenita  (Case  III)     . 
Amyotonia  congenita  (Sprigg's  case) 
Normal  child,  Case  I       .      .      .      . 
Normal  child,  Ca.se  II     . 


=  0.66  m.  creatinin 
=  4.0  m.  creatinin 
=  7.04  m.  creatinin 
=  8.04  m.  creatinin 


'  These  figures  are  missing  and  are  averaged  from  those  preceding  and  following.  Some  urine 
was  spilled  by  an  attendant,  leaving  enough  for  creatinin  only,  though  the  total  quantity  was 
known  from  the  ward  record.  Having  all  the  calcium  figures  but  those  for  one  daj',  it  is  possible 
to  approximate  a  balance,  since  the  urinary  calcium  is  low  in  any  event.  The  nitrogen  balance 
can  be  approximated  in  the  same  way,  though  with  greater  possible  error. 

•  No  reading  possible  with  10,  20,  or  even  40  c.c.  urine.  This  was  corroborated  by  Dr.  Wm. 
Welker. 

'  On  this  day  the  nitrogen  of  the  ammonia  was  approximately  22.3  per  cent,  of  the  total 
nitrogen. 
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Until  we  know  the  full  meaning  of  the  creatinin  excretion, 
interpretation  of  such  results  must  be  guarded,  l)ut  they  would 
seem  to  be  valuable,  at  least  from  the  diagnostic  standpoint,  in 
differentiating  amyotonia  from  the  many  conditions  with  which 
it  may  be  confused,  especially  if  the  involvement  be  slight.  To 
what  extent  these  figures,  together  with  Sprigg's,  indicate  a  true 
disturbance  of  the  internal  muscular  metabolism,  is  problematical 
but  they  are  certainly  highly  suggestive. 

As  mentioned  before,  an  exact  calcium  balance  was  impossible 
in  our  case,  though  in  any  event  the  inequalities  in  the  excretion  of 
calcium  necessitate  guarded  conclusions  as  to  its  elimination,  unless 
the  metabolic  period  be  protracted  or  the  differences  observed 
great.  The  development  of  fever  after  the  last  metabolic  day 
recorded,  prevented  the  continuation  of  our  observations  and  sub- 
sequently the  condition  of  the  child,  never  very  robust,  precluded 
a  repetition  of  the  experiment.  So  far  as  our  figures  go,  however, 
and  the  general  facts  seem  fairly  clearly  indicated,  there  is  no  evi- 
dence of  marked  disturbance  in  the  calcium  metabolism. 

In  observations  on  a  case  of  myasthenia,  previously  mentioned, 
a  decided  calcium  loss  was  noted  over  a  metabolic  period  of  a 
week,  and  it  was  thought  that  the  present  case  might  show  some 
analogy  to  it;  the  opposite  is  suggested,  however. 

In  conclusion,  obligation  should  be  expressed  to  the  Board  of 
Managers  of  the  Presbyterian  Hospital,  Philadelphia,  for  the  instal- 
lation of  the  facilities  which  have  made  this  and  other  studies 
possible.  Acknowledgment  is  also  due  Dr.  Damon  B.  Pfeiffer, 
director  of  the  pathological  laborator\^,  for  his  courteous  cooper- 
ation on  manv  occasions. 
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A  Manual  of  Siugical  Treatment.  Bv  Sir  W.  Watson  riiKYNio 
Bart.,  (;.B.,  1).  Sc,  LL.l).,  F.U.(\S.",  F.R.S.,  Hon.  SurKcou  in 
Ordinary  to  II.  M.  the  King,  Senior  Surgeon  to  King's  College 
Hospital;  and  F.  F.  Burgiiard,  ]\I.S.  (Loud.),  F.R.C.S.,  Sur- 
geon to  King's  College  Hospital,  and  Senior  Surgeon  to  The 
Children's  Hospital,  Paddington  (ireen.  New  edition  entirely 
revised  and  largely  rewritten  with  the  assistance  of  T.  P.  Lego, 
M.S.  (Lond.),  F.R.C.S.,  Surgeon  to  the  Royal  Free  Hospital; 
and  Arthur  Edmixds,  M.S.  (Lond.),  F.R.C.S.,  Surgeon  to  the 
Great  Northern  Central  Hospital,  and  Surgeon  to  Out-Patients, 
The  Children's  Hospital,  Paddington  Green.  In  five  volumes. 
Vol.  I,  pp.  552;  223  illustrations.  Vol.  II,  pp.  570;  252  illus- 
trations.   Philadelphia  and  Xew  York:   Lea  and  Febiger,  1912. 

The  first  edition  of  tjiis  ^Manual  of  Surgical  Treatment  com- 
j)rised  seven  volumes  and  was  published  from  1899  to  1903.  The 
present  edition  is  being  issued  in  five  volumes.  The  work  has 
been  entirely  revised  and  largely  rewritten;  for  this  purpose  the 
authors  have  invoked  the  assistance  of  Messrs.  Legg  and  Edmunds, 
because,  as  the  preface  informs  us,  "the  pressure  of  other  work 
rendered  it  impossible  for  the  original  authors  to  undertake  a 
task  of  such  magnitude  with  any  hope  of  being  able  to  complete 
it  within  a  reasonable  time."  The  authors  have  also  enlisted  the 
advice  and  assistance  of  Dr.  Silk,  Dr.  D'Este  Emery,  Dr.  Arthur 
Whitfield,  and  Mr.  A.  I).  Reid,  who  have  supplied  material  for 
the  sections  dealing  with  such  special  subjects  as  anesthetics, 
blood  examinations,  preparation  and  use  of  vaccines,  etc. 

The  design  of  the  work  is  to  afford  the  reader  clear  and  practical 
advice  on  the  treatment  of  all  conditions  in  surgery.  Pathology 
and  diagnosis  are  not  entirely  ignored,  but  are  discussed  only 
when  absolutely  necessary  to  explain  the  treatment  advocated. 
The  methods  of  treatment  recommended  are  such  as  have  proved 
acceptable  to  the  authors,  and  in  very  few  instances  is  it  apparent 
that  they  have  not  been  employed  and  tested  personally.  These 
features  are  those  which  constitute  the  work  a  Manual  in  the 
intellectual  sense.  There  are  few  references  of  historical  or  biblio- 
graphical interest;  contemporaneous  writers  seldom  are  quoted 
by  name,  even  if  their  practices  are  adopted;  and  the  teaching 
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inculcated  rests  in  almost  all  instances  on  the  unsupported  ijjse 
dixit  of  the  distinguished  authors.  This  is  as  it  should  be  for  a 
work  of  this  kind,  which  is  neither  a  text-book,  a  monofjraph,  nor 
an  encyclopaedia.  It  is  a  Manual.  And  in  the  true  original  sense 
of  the  word  the  work  is  a  manual  also.  Each  volume  is  handy  in 
size,  in  spite  of  the  fact  that  each  contains  much  more  matter 
than  one  volume  of  the  previous  editions.  It  is  a  work  for  constant 
use. 

In  the  first  volume  what  is  now  popularly  spoken  of  as  general 
surgery,  and  which  formerly  was  described  as  the  principles  or  the 
institutes  of  surgery,  is  discussed  in  some  three  hundred  pages;  the 
subject  of  deformities  is  also  included  (about  150  pages);  and  an 
appendix  is  added  in  which  Dr.  Silk  discusses  anesthetics,  and  Dr. 
Emery  describes  in  rather  summary  fashion  methods  of  blood 
examination,  the  preparation  and  use  of  vaccines,  etc. 

Of  course,  going  through  the  chapters  page  by  page,  much  is 
found  worthy  of  comment.  Not  all  of  these  points  can  be  dis- 
cussed here.  A  few  omissions  may  be  noted :  No  mention  of  position 
in  the  control  of  hemorrhage;  nothing  about  continuous  baths  in 
the  treatment  of  burns;  nothing  about  carbolic  acid  injections  in 
tetanus,  and  the  advice,  which  we  regard  as  a  fault  of  commission, 
to  administer  intracerebral  injections  of  antitoxin  in  this  disease. 
Direct  transfusion  of  blood  is  ignored.  The  spelling  "  Scepticsemia," 
which  occurs  repeatedly  in  the  table  of  contents,  should  not  have 
escaped  the  proof-reader's  eye. 

Antisepsis  still  is  preferred  to  asepsis,  and  the  chapters  on  wound 
treatment  are  one  of  the  portions  of  the  work  which  seem  in  the 
opinion  of  the  authors  to  have  required  least  revision. 

The  statement  that  the  decision  for  or  against  a  mutilating 
operation  for  malignant  growth  should  be  left  to  the  patient,  is 
one  that  brings  up  anew  the  moral  duty  of  surgeons.  No  doubt 
in  all  cases  the  ultimate  decision  for  or  against  operation  rests  and 
must  rest  with  the  patient  or  his  friends,  for  the  tumor  belongs  to 
the  patient  and  not  to  the  surgeon.  But  surely  the  surgeon  should 
not  be  regarded,  much  less  should  he  regard  himself  as  a  mere 
machine,  to  do  the  cutting  if  the  patient  so  decides,  or  to  stand 
by  in  idleness  if  the  patient  declines.  We  believe  the  surgeon  in 
such  cases  should  be  more  than  a  passive  onlooker.  Every  patient 
knows  that  after  a  serious  operation  he  may  die  or  he  may  get 
well,  and  that  the  degree  of  mutilation  may  be  extreme  if  he  sur- 
vives. But  what  he  looks  to  the  surgeon  for  in  his  dire  extremity 
is  not  a  statement  of  the  percentage  mortality  of  the  proposed 
operation,  but  the  expression  of  a  sincere  conviction  that  in  this 
individual  case  the  operation  is  or  is  not  advisable.  This  is  what 
a  good  surgeon  can  tell  far  better  than  even  the  most  intelligent 
patient;  and  when  even  the  most  timorsome  patient  feels  that  the 
surgeon  stands  between  him  and  grim  fate  in  such  an  attitude  as 
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this,  there  are  very  few  instances  in  whieli  this  throwing  the  entire 
responsihihty  on  the  snrgeon  is  not  a  eonsohition  to  the  patient 
and  all  his  anxious  family.  Ilenee  we  l)elie\-e  the  statement  of  the 
authors,  that  the  surgeon  should  etjntent  himself  with  placing  Ihe 
facts  fully  before  the  i)atient,  is  an  error.  ' 

The  chapters  on  deformities  are  scarcely  equid  to  other  portions 
of  the  book.  Nearly  seven  i)ages  are  devoted  to  so  simple  a  thing 
as  tenotomy  of  the  tendo  Achillis  and  the  after-treatment,  and 
much  of  this  is  quite  unnecessary  twaddle.  The  treatment  of 
congenital  dislocation  of  the  hips  and  of  scoliosis  is  such  as  was 
(•m])loyed  nearly  ten  years  ago;  these  sections  should  be  entirely 
rewritten. 

Dr.  Silk,  in  his  discussion  of  anesthetics,  shows  the  usual  modern 
tendency  away  from  the  use  of  chloroform. 

Dr.  Emery  says  of  the  von  Pirquet  test  for  diagnosis,  that  it  is 
"almost  absolutely  trustworthy  in  children  up  to  the  age  of  twehe 
or  fourteen  years;"  of  the  subcutaneous  test,  for  older  patients,  he 
gives  0.001  gram  first,  and  if  no  reaction  occurs,  goes  at  once  to 
0.003  or  0.004  gram.  Treatment  with  tuberculin  he  considers 
only  a  pis  aller;  it  is  difficult  to  cure  by  it  lesions  in  which  there 
is  a  large  amount  of  caseous  material  or  much  fibrosis;  "good 
results,"  he  adds,  "are  occasionally  obtained  with  tuberculous 
glands,  but  this  is  the  exception,  and  as  a  rule  it  is  better  to 
remove  them." 

The  second  volume  includes  treatment  of  lesions  of  the  skin  and 
subcutaneous  tissues,  nails,  lymphatic  vessels,  and  glands,  fasciae, 
bursie,  muscles,  tendons  and  their  sheaths,  nerves,  veins,  arteries 
and  aneurysms;  as  well  as  bones,  in  which  latter  section  are  com- 
prised fractures,  bone  diseases,  rickets,  and  tumors  of  bone.  The 
volume  closes  with  two  chapters  on  amputations. 

Expert  advice  has  been  enlisted  from  Dr.  Whitfield  on  the 
treatment  of  lupus,  and  from  Mr.  Reid  on  the  treatment  of  rodent 
ulcer  by  radium  and  the  a;-rays. 

The  authors  strangely  cling  to  the  fearsomeness  of  pre-antiseptic 
days  in  their  timidity  about  opening  a  chancroidal  bubo.  Modern 
surgery  has  demonstrated  that  secondary  infection  is  the  only 
thing  to  be  feared;  and  pathologists  seem  to  believe  that  the 
bacillus  of  Ducrey  is  self-destroyed  by  the  pus  which  it  produces. 

As  regards  the  treatment  of  aneurysms,  the  authors  show,  with 
continental  surgeons,  a  preference  for  extirpation  of  the  sac  over 
the  method  of  Matas.  This  they  damn  with  faint  praise  as  follows: 
"We  have  given  the  full  details  of  this  operation  because  it  has 
been  done  already  with  a  fair  amount  of  success  in  a  considerable 
number  of  cases,  especially  in  America.  It  must  be,  however, 
difficult  to  perform  successfully,  and  it  is  i)robable  that  further 
experience  will  show  it  to  be  only  of  limited  applicability."  Many 
new'  illustrations  have  been  introduced  in  the  chapters  on  ligations, 
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and  in  most  other  respects  these  sections  have  been  brought  fully 
up  to  (hite;  there  is  no  mention,  however,  of  the  posterior  route 
for  Hgation  of  the  first  part  of  the  left  subclavian  artery. 

Fractures  are  considered  at  great  length,  nearly  200  pages. 
The  authors  favor  the  administration  of  a  general  anesthetic  for 
reduction  in  almost  all  cases;  they  favor  operation  "as  soon  as 
possible"  when  it  is  called  for,  and  they  think  it  is  called  for  rather 
frequently.  They  do  not  except  from  this  rule  children,  in  whom 
it  is  well  known  that  even  w'ide  separation  of  fragments  may  give 
no  disability  or  shortening  if  alignment  is  preserved;  and  they  do 
not  recognize  that  oblique  require  less  accurate  reduction  than 
transverse  fractures.  There  is  no  mention  of  nail  extension  after 
the  methods  of  Codivilla  and  Steinmann,  nor  the  use  of  a  com- 
pound pulley  for  reduction,  or  of  the  possibility  of  reduction  by 
angulation.  They  approve  massage  and  mobilization  in  modera- 
tion. In  cases  of  compound  fractures  they  urge  extensive  operation 
with  plating  or  use  of  wire  fixation. 

Volkmann's  contracture  is  discussed  as  a  complication  of  frac- 
tures; but  strangely  there  is  no  mention  whatever  of  Jones's  very 
efficient  orthopedic  treatment  of  this  condition.  Apart  from 
operation  they  mention  only  massage  and  passive  movements 
under  the  heading  of  non-operative  treatment. 

Their  practise  of  beginning  passive  movement  in  the  case  of  elbow 
fractures  at  the  end  of  a  fortnight  and  their  insistence  tlmt  full  exten- 
sion, flexion,  supination,  and  pronation  must  be  enforced  once  daily 
from  that  time  on,  explain  their  further  statements  that  not  only  do 
adhesions  occur  in  the  joint,  but  a  considerable  mass  of  callus  is 
thrown  out,  etc.  If,  after  accurately  reducing  the  fracture,  and  keep- 
ing it  reduced  for  about  three  weeks,  they  would  then  leave  the 
child's  elbow  alone,  they  would  be  surprised  to  find  that  recovery 
of  full  function  would  occur  without  any  callus  or  the  necessity  for 
any  passive  movements. 

The  sections  on  osteomyelitis  are  not  up  to  date;  thorough 
scraping  out  of  the  medulla  in  acute  cases  is  still  recommended, 
though  it  was  shown  by  Nichols,  a  number  of  years  ago,  to  be 
not  only  unnecessary  but  harmful.  The  paragraphs  on  bone 
transplantation  read  like  ancient  history,  since  the  recent  w^ork 
in  this  line  of  J.  B.  Murphy,  but  as  the  present  volume  antedates 
the  publication  of  these  remarkable  successes,  the  authors  are  not 
to  blame. 

Little  change  is  apparent  in  the  chapters  on  amputations; 
though  the  authors  bravely  commence  the  subject  by  pointing 
out  the  greater  deliberation  of  present-day  operating  and  the 
increasing  favor  of  irregular  flaps,  they  at  once  revert  to  the  descrip- 
tion of  stereotyped  forms.  Nor  is  this  to  be  condemned,  because 
the  types  must  first  be  learned,  and  learned  well,  before  a  surgeon 
can  successfully  introduce  variations  of  his  own.    But  surely  in  a 
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work  of  this  size  tluTo  should  he  space  for  a  description  of  Biin<je's 
aperiosteal  method  for  the  purpose  of  securing  end-l)earing  stumps, 
as  well  as  some  mention  of  amputations  for  cinematic  prosthesis. 

The  vt)lumes,  as  already  noted,  are  of  convenient  size;  the  paper 
is  good;  the  tyj)e  is  clear  and  of  fair  size;  and  very  many  new- 
illustrations  (mostly  half-tones)  have  been  added,  the  old  ones 
l)eing  discarded  where  something  better  was  available.  There  is, 
however,  a  tendency  toward  repeating  the  same  illustration  an 
unnecessary  number  of  times.  But  the  work  fulfils  its  purpose, 
and  will  be  heartily  welcomed  by  the  profession.       A.  P.  C.  A. 


Pellagra,  ax  American  Problem.  By  George  M.  Xiles,  M.D., 
Professor  of  Gastro-enterology  and  Therapeutics,  Atlanta 
School  of  Medicine.  Pp.  253.  Illustrated.  Philadelphia  and 
London:     AV.  B.  Saunders  Co.,  1912. 

Pellagra  has  been  under  observation  and  study  in  European 
countries  for  nearly  two  centuries,  and  yet  little  accurate 
knowledge  exists  as  to  its  etiology,  transmission,  or  treatment. 
It  has  at  last  come  into  our  own  country  and  is  presenting  its 
problems  to  us  in  a  ^'e^y  definite  form.  The  scourge,  for  such  it 
promises  to  be  unless  active  measures  are  at  once  instituted  to 
check  it,  is  so  frightful  and  awful  in  its  results  that  any  work  or 
observation  which  promises  to  clear  up  its  mysteries  should  be 
gladly  welcomed.  In  the  present  work  Xiles  has  done  us  a  great 
service  in  presenting  in  brief  form  the  present  ideas  of  pellagra 
as  culled  from  the  writings  of  many  observers  abroad  and  in  this 
country,  as  well  as  from  his  own  rather  large  experience  in  the 
study  and  handling  of  this  disease. 

The  work  is  divided  into  ten  chapters.  The  historical  sketch 
and  the  chapter  on  etiology  are  particularly  interesting,  and 
bring  out  strongly  the  relationship  between  pellagra  and  spoiled 
maize.  And  although  this  etiological  relationship  is  not  gen- 
erally accepted,  the  author  feels  that  he  is  justified  in  closing 
the  chapter  on  etiology  with  a  reiteration  of  Lombroso's  theory 
that  "In  pellegra  we  are  dealing  with  an  intoxication  produced 
by  poisons  developed  in  spoiled  corn  through  the  action  of  certain 
microorganisms  in  themselves  harmless  to  man." 

The  chapter  on  symptomatology  and  course  is  well  systematized 
and  frequently  interspersed  with  clinical  illustrations  and  case 
reports  to  show  the  many  and  varied  manifestations  of  the  disease. 

The  chapters  on  treatment  and  prophylaxis  cover  well  the 
present  ideas  on  these  subjects,  but  they  must  both  be  necessarily 
a  little  vague  until  the  question  of  etiology  is  definitely  settled. 
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An  interesting  and  instructive  portion  of  the  book  is  the  chapter 
on  animal  experimentation  and  deductions  in  whicli  the  author 
brings  his  work  up  to  the  knowh^dge  of  the  day  from  the  experi- 
mental side. 

There  seems  to  be  no  great  advance  in  our  knowledge  of  the 
disease  described  nor  any  radical  or  new  ideas  expressed,  but 
the  Avork  stands  as  a  very  complete  resume  of  the  best  and  most 
recent  conceptions  of  the  disease,  and  a  starting  point  for  the 
ad\ance  work  of  the  future  Avhich  must  come  before  complete 
solution  of  this  "American  problem"  can  be  reached.  The  book 
is  well  put  together,  is  very  readable,  well  printed,  and  the  illus- 
trations are  unusually  good.  F.  H.  K. 


Clinical  Disorders  of  the  Heart  Beat.  By  Thomas  Lewis, 
M.D.,  D.Sc,  M.R.C.P.,  Lecturer  in  Cardiac  Pathology,  Univer- 
sity College  Hospital  Medical  School.  Pp.  104,  48  diagrams. 
London:    Shaw  and  Sons;  New  York:  Paul  B.  Hoeber,  1912. 

There  are  few  who  are  not  aware  of  the  great  strides  that  haxe 
been  made  in  recent  years  regarding  our  knowledge  of  the  mechan- 
ism of  the  heart  beat  and  its  disorders,  by  means  of  precise  graphic 
methods.  Because  of  the  difficulty  of  applying  these  methods 
without  special  training  and  study,  disorders  of  the  heart  beat 
have  not  received  from  the  majority  of  medical  men  the  attention 
that  their  importance  merits.  Many  are  still  content  to  speak 
of  a  pulse  rhythm  in  vague  terms  such  as  "very  irregular"  or 
"somewhat  irregular"  or  "intermittent"  or  "bigeminal,"  wdthout 
attempting  to  identify  these  disturbances  exactly,  as  they  can  and 
should  be. 

It  has  long  been  noted  that  only  in  certain  cardiac  cases,  digitalis 
preparations  have  been  efficient  in  lowering  the  pulse  rate  and 
improving  the  patient's  condition.  Where  it  has  not  been  efficient, 
the  preparation  has  been  blamed  and  another  form  used,  or  one  of 
the  other  remedies  with  more  or  less  reputation  as  a  cardiac 
"stimulant"  has  been  substituted.  We  know  now,  thanks  mainly 
to  the  careful  observations  of  James  ]\Iackenzie,  that  the  nature 
of  the  disturbance  determines  the  efficacy  of  the  drug;  that  the 
totally  irregular  pulse  of  auricular  fibrillation  is  yar  excellence  the 
condition  responding  most  frequently  to  medication  by  drugs  of 
the  digitalis  group ;  that  hearts  with  normal  rhythm  respond  in  not 
more  than  30  per  cent,  of  cases;  and  that  various  other  types  of 
irregularity  either  do  not  call  for  the  drug  or  even  contraindicate 
its  use.  It,  therefore,  behooA'es  the  medical  attendant  to  recognize 
very  clearly  beforehand  what  the  results  of  his  medication  are 
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likrly  to  l»<'.  This  he  can  do  by  simple  means  without  graphic 
records;  uirI  it  is  to  help  in  such  recognition  that  I^ewis  has 
written  this  hand-l)()ok.  How  well  he  has  done  it,  any  one 
acquainted  witli  his  ])re\ious  writings  and  his  numerous  con- 
tributions to  the  field  of  cardiac  research  will  know. 

The  book  comprises  seven  chapters  on  sinus  irregularities,  heart- 
block,  premature  contractions  (extra systoles),  paroxysmal  tachy- 
cardia, auricular  fibrillation,  and  pulse  alternation.  In  each 
instance,  the  nature  of  the  disturbance,  its  etiological  and  patho- 
logical relations,  its  subjective  symptoms,  recognition,  prognosis, 
and  treatment  are  described.  ]\Iost  cases  of  pulse  alternation  can 
scarcely  be  recognized  without  graphic  means,  and  here  Lewis 
recommends  the  use  of  a  simple  instrument,  such  as  the  Dudgeon 
sphygmograph.  The  arrangement  of  the  book  is  methodical, 
and  its  style  as  clear  and  concise  as  the  book  itself  is  brief.  Lewis 
aims  to  bring  to  general  recognition  essential  facts  that  have 
hitherto  been  known  to  comparatively  few.  His  book  is  a  valuable 
contribution,  and  deserves  to  be  widely  read.  H.  G.  S. 


Delayed  and  Complicated  Labor.  By  Kobekt  Jardine,  Pro- 
fessor of  jNIidwifery  in  St.  Mungo's  College,  Glasgow.  Pp.  343; 
107  illustrations,  3  in  colors.  New  York:  William  Wood  &  Co., 
1912. 

This  book  is  evidently  designed,  on  the  princi})le  of  clinical  lec- 
tures, for  ready  reference  and  to  assist  in  a  rapid  decision  as  to 
plan  of  treatment  in  all  the  emergencies  likely  to  be  met  in  obstetric 
practice.  As  such  it  will  prove  useful.  oMany  points  about  it  are 
exceedingly  good,  notably  the  chapters  on  hemorrhage;  the  routine 
and  operative  treatment  of  eclampsia;  the  chapter  on  forceps  oper- 
ations and  embryotomy,  and  especially  the  pages  (Chapter  X)  on 
Baudl's  contraction  ring.  This  latter  subject  is  fully  and  ably 
treated,  whereas  in  many  similar  books  it  is  passed  over  in  a  most 
superficial  manner,  although  it  would  be  difficult  to  imagine  a 
complication  that  would  get  a  man  of  moderate  experience  into 
into  deeper  water  in  so  short  a  time  as  a  case  of  retraction  ring 
improperly  managed.  The  author  states  that  this  is  a  "one  man 
book,"  and  that  he  hopes  it  will  be  so  considered.  There  are 
many  points,  of  course,  where  the  technique  described  is  open  to 
discussion  and  perfectly  justifiable  dift'erence  of  opinion,  but  there 
can  hardly  be  two  opinions  as  to  the  aseptic  technique,  which  is 
distinctly  bad.  Rubber  gloves,  universally,  do  not  seem  to  be 
known  in  Glasgow,  and  hardly  an  illustration  of  technique  but 
shows  bare  hands  and  arms.    Again,  many  of  the  illustrations  are 
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not  good,  especially  for  the  use  of  medical  students,  for  whom 
clearness  is  an  absolute  essential.  Again,  the  almost  veterinary 
Chamjietier  bag  will  not  reap  much  favor  here,  where  it  has  been 
almost  discarded.  There  is  no  mention  of  blood  pressure  in  the 
otherwise  excellent  article  on  eclampsia;  or  of  Brunn's  extra- 
peritoneal Cesarean  section,  at  least  as  important  an  operation  as 
the  Porro.  In  future  editions,  the  chapter  on  pelvic  deformities 
could  be  improved,  for  use  in  this  country,  by  the  inclusion  of 
measurements  in  centimeters  as  well  as  inches. 

The  arrangement  of  the  book  is  good,  however,  with  the  headings 
in  heavy  type  and  well  adapted  to  quickly  finding  the  information 
sought,  and  the  work  should  prove  of  value  in  the  field  it  covers. 

J.  C.  H. 


Surgery  of  Deformities  of  the  Face,  Including  Cleft  Palate. 
By  John  B.  Roberts,  A.M.,  M.D.,  Professor  of  Surgery  in 
the  Philadelphia  Polyclinic;  Surgeon  to  the  Methodist  Hos- 
pital, Philadelphia,  etc.  Pp.  273;  273  illustrations.  New  York: 
William  Wood  and  Co.,  1912. 

This  work  gives  a  detailed  account  of  the  congenital  and  acquired 
deformities  of  the  face,  with  their  correction  by  surgical  means, 
profusely  illustrated  with  cases  from  the  wide  personal  experience 
of  the  author.  His  special  leaning  to  plastic  surgery  has  made  him 
an  authority  on  the  subject. 

The  chapters  on  hare-lip  and  cleft  palate  are  probably  the  most 
important  in  the  book,  and  are  unsurpassed  for  clearness  in  the 
description  of  methods  of  treatment.  The  author  shares  the 
opinion  of  Lane  and  Brophy  that  congenital  cleft  palate  should  be 
closed  as  early  in  life  as  possible,  and  that  it  should  be  operated 
upon  first  in  cases  combined  with  hare-lip.  The  operative  methods 
of  Lane  are  especially  advocated  for  cleft  palate,  and  are  fully 
described  and  illustrated. 

There  is  a  useful  chapter  on  skin  diseases  requiring  surgical 
treatment.  Three  modern  methods  of  treatment  of  skin  lesions  are 
not  described,  viz.,  vaccine  therapy  in  acne  vulgaris,  desiccation  of 
small  growths  such  as  warts,  moles,  and  epitheliomas,  with  the 
high  frequency  current,  and  the  employment  of  carbon  dioxide 
snow  for  the  obliteration  of  nevi  and  other  growths.  As  these 
procedures  have  all  met  with  recognized  success,  it  is  to  be  regretted 
that  they  are  not  at  least  mentioned. 

Dr.  Roberts'  views  on  the  treatment  of  hypertrophied  tonsils  do 
not  agree  with  those  of  laryngologists  at  the  present  time.  In 
advocating  removal  only  of  the  portion  of  the  organ  projecting 
into  the  fauces,  he  apparently  overlooks  the  fact  that  it  is  the 
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"Imricd"  \;iiirt\  which  docs  not  {jpojcct  ;it  all  that  is  most 
frf(iiu'iitl\  (lisi'ascd,  and  tluTclorc  r('(|tiir('s  coinijlctc  extirpation. 

Tiu'  author  prol)al)ly  rot'oifni/.cs  as  well  as  anyone  the  dilficiilty 
of  niakinj;  eoniplete  Ji  re<jional  work  of  this  kind  without  infrin^Mnj^ 
on  tlie  fields  of  specialists  in  oj^hthahnie  and  rhinologic  surgery. 
No  doubt  this  is  the  reason  he  has  described  at  length  such  con- 
ditions as  ectropion,  ptosis,  syniblepharon,  etc. 

The  text  is  profusely  illustrated  with  excellent  cuts,  most  of 
them  original.  Fig.  95,  taken  from  Bryant  and  Buck's  "Surgery," 
does  not  show  the  correct  anatomical  relation  of  the  tongue  and 
palate  with  the  mouth  closed.  The  dorsum  of  the  tongue  should 
be  in  close  contact  with  the  roof  of  the  mouth  and  soft  palate, 
and  the  space  between  it  and  the  post-pharyngeal  wall  should  l)e 
much  narrower.  There  are  a  few  typographical  errors  of  minor 
importance. 

Frequent  references  to  the  literature,  clearness  of  expression,  and 
attention  to  detail,  combine  to  render  the  book  the  most  complete 
and  useful  of  modern  works  on  the  subject.  R.  H.  I. 


Die  Storungen  des  Farbensinnes  ihre  klinische  Bedeutung 
UND  hire  Diagnose.  Von  Dr.  Hans  Kollner,  Privatdozent 
an  der  Universitat  Berlin,  Assistent  der  Universitats-Augen- 
klinik.  Pp.  415;  33  illustrations  and  3  colored  plates.  Berlin: 
S.  Karger,  1912. 

Here  is  a  book  of  415  solidly  printed  octavo  pages  devoted 
exclusively  to  disturbances  of  the  color  sense.  A  work  of  this  size 
upon  such  a  limited  subject  allows  of  ample  opportunity  for  a 
thorough  exposition  and  discussion  of  every  factor,  theoretical  and 
practical,  which  can  enter  into  the  subject  matter.  Indeed,  while 
the  author  and  the  profession  are  both  to  be  congratulated  upon  the 
former  having  Ijrought  together  about  all  that  relates  to  the  matter 
in  hand,  the  reader  may  entertain  the  thought  that  there  is  almost 
too  much  and  that  condensation  would  have  spared  him  some 
hours  of  rather  weary  labor;  for  the  book  is  by  no  means  easy 
reading,  partly  owing  to  the  nature  of  the  subject  which  trenches 
upon  psychology,  physiology,  and  })hysics,  with  all  of  which  sciences 
the  reader  should  have  some  acquaintance.  Following  a  short 
discussion  of  the  normal  color  sense,  which  is  the  one  portion  of 
the  subject  we  might  wish  that  the  author  had  treated  somewhat 
more  in  extenso,  the  congenital  anomalies  (monochromatism  and 
dichromatism)  and  incompleteness  of  normal  trichromatism  are 
taken  up. 

Among  the  callings  unfavorably  influenced  by  defect  of  the  color 
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sense,  railway  and  marine  service,  art,  the  author  gives  a  place  to 
that  of  the  practicing  physician;  defects  in  whose  color  sense  will 
interfere  with  the  ready  recognition  of  certain  exanthemata  of 
the  skin  and  mucous  membrane,  commencing  icterus,  color  changes 
in  the  eye  ground,  etc.,  as  well  as  certain  appearance  in  chemical 
tests  and  microscopic  diagnoses,  for  example,  the  methyl-violet  test 
for  gastric  juice,  staining  effects  upon  bacteria,  etc. 

Of  acquired  disturbances  of  the  color  sense,  which  occupy  the 
remaining  three-quarters  of  the  work,  the  various  forms  are  dis- 
cussed seriatim,  blue-yellow  blindness,  progressive  red  blindness, 
total  color  blindness  together  with  the  various  forms  of  chroma- 
topsia  and  cortical  disturbances.  Pathological  changes  in  the 
dioptric  apparatus,  diseases  of  the  retina  and  choroid,  and  of 
the  optic  nerves  and  tracts  are  considered  in  detail  as  affecting  the 
color  sense.  The  neuroses,  hysteria,  neurasthenia,  etc.,  are  given 
a  chapter  to  themselves. 

The  average  reader  whose  acquaintance  with  disturbances  of 
the  color  sense  has  been  derived  from  the  meagre  accounts  with 
which  even  the  best  of  the  text-books  content  themselves,  will 
experience  surprise  at  the  extent  of  the  subject  and  its  numerous 
subdivisions.  The  simple  tests  with  the  Holmgren  yarns  and  the 
usual  methods  of  investigating  the  color  sense  in  railway  employees 
are  very  elementary  and  fail  in  many  changes  to  uncover  important 
defects,  to  say  nothing  of  establishing  an  exact  diagnosis.  The 
careful  investigations  which  have  been  made  in  the  last  decennial 
have  had  to  be  sought  for  in  the  periodical  literature  where  they 
have  been  widely  scattered  and  often  inaccessible.  This  is  the 
first  attempt  to  bring  the  results  together  in  a  single  volume. 

T.  B.  S. 


Diseases  of  Infants  and  Children.  By  Henry  Knight  Chapin, 
Professor  of  Diseases  of  Children,  New  York  Post-Graduate 
School  and  Hospital,  and  Godfrey  Roger  Pisek,  Professor 
of  Diseases  of  Children,  University  of  Vermont.  Second  edition; 
pp.  617;  181  illustrations  and  11  colored  plates.  New  York: 
William  Wood  &  Co.. 

The  second  edition  of  this  book  appears  with  but  slight  changes 
in  the  text.  The  additions  are  such  as  would  be  expected,  and 
include  virtually  all  the  recent  advances  in  medical  sciences  per- 
taining to  pediatrics.  The  authors  have  only  added  27  pages  and 
2  illustrations  to  the  new  edition,  thus  preserving  the  compact 
and  convenient  size  of  the  volume.  The  chapter  on  special  exami- 
nations might  well  have  been  entirely  omitted,  or  at  least  consider- 
ably abbreviated.     This  applies  particularly  to  the  paragraphs 
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on  the  Wassennann  test,  dealiiij;  with  the  theory  of  the  reaction. 
This  space,  some  6  pa{;es,  could  have  been  more  advantageously 
emph)yed  in  elal>orating  throuijliout  the  hook  the  too  l)rief  path- 
ology of  the  various  diseases  rather  than  going  into  an  elaborate 
discussion  of  a  subject  more  or  less  foreign  to  a  work  of  this  kind. 
In  the  same  way  the  various  tuberculin  reactions,  the  Widal  test, 
and  such  diagnostic  methods  might  better  have  been  al)brc\iated 
and  then  incori)oratcd  under  the  sj)ecific  diseases  with  which  they 
are  associated. 

The  chapters  on  infant  feeding  and  the  acute  exanthemata 
are  particularly  valuable.  The  author  handles  the  subject  of 
infant  feeding  in  a  simple  and  elementary  manner  which  is  of  great 
achantage  not  only  to  the  medical  student  for  whom  the  work 
is  particularly  intended,  but  also  to  those  other  readers  of  pedi- 
atric text-books,  the  young  mothers.  The  subject  is  dealt  with 
from  a  physiological  standpoint,  and  the  reader  thus  obtains  a 
clear  conception  of  infant  feeding  before  advancing  to  the  more 
intricate  problems  of  the  subject.  The  authors  favor  the  top  milk 
method  of  modifying  cow's  milk,  the  most  convenient  and  satis- 
factory method  yet  devised  for  properly  modifying  the  milk. 

The  exanthemata  are  taken  up  carefully  and  the  rashes  described 
fully  and  in  detail.  The  vahie  of  this  chapter  is  much  enhajiced 
by  the  addition  of  five  colored  plates  illustrating  the  various  rashes, 
thus  firmly  fixing  upon  the  student's  mind  the  general  chatacter- 
istics  of  these  rashes  in  a  way  impossible  by  a  mere  detailed  descrip- 
tion of  conditions  which  must  be  seen  to  be  remembered. 

The  chapters  on  the  commoner  surgical  diseases,  the  commoner 
diseases  of  the  eye  and  the  ear,  and  the  diseases  of  the  skin,  while 
necessarily  brief,  are  particularly  of  value  not  only  to  the  student, 
but  to  the  general  practitioner,  who  is  often  at  a  loss  to  know  where 
to  turn  for  advice  about  the  diagnosis  and  treatment  of  these 
conditions  in  children. 

This  edition  preserves  the  same  satisfactory  typography  and 
illustrations  as  are  found  in  the  first  edition.  With  the  careful 
changes  and  additions  that  ha^e  been  made,  the  authors  can 
safely  be  assured  that  this  new  edition  will  receive  the  same 
satisfactory  welcome  by  students  and  practitioners  as  the  earlier 
volume.  J.  H.  M.,  Jr. 


Preventable  Cancer.    By  Rollo  Russell.    Pp.  1G4.    London: 
Longmans,  Green  &  Co.,  1912. 

The  gropings  for  the  cause  of  cancer  have  led  in  many  directions. 
In  this  book  statistics  have  been  industriously  compiled  and 
arguments  advanced  in  support  of  the  thesis  that  cancer  is  a 
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disease  that  is  due  largely  if  not  chiefly  to  faulty  habits  of  eating 
and  drinking  that  come  in  the  wake  of  civilization.  Reduced  to 
its  simplest  terms  the  argument  is  as  follows:  Cancer  is  due  to 
some  form  of  irritation  as  is  seen  in  "pipe"  and  "chimney-sweep" 
cancer.  The  races  and  communities  which  are  most  scourged  by 
cancer  are  those  that  eat  and  consume  stimulating  drinks  to  excess. 
Therefore,  it  is  probable  that  these  indiscreet  habits  are  th(;  irritant 
factors  at  the  bottom  of  the  prevalence  of  cancer.  There  is  much 
in  the  book  to  interest  the  student  of  cancer,  but  after  perusal  the 
reader  will  probably  agree  that  the  inductive  hazard  is  too  great 
to  compel  agreement  with  the  author's  convictions.        D.  B.  P. 


GoNOCoccus  Infections.  By  Major  C.  E.  Pollock  and  Major 
L.  W.  Harrison.  Pp.  21S.  London:  Oxford  University  Press, 
1912. 

For  student  and  practitioner  for  whom  this  book  is  designed,  it 
may  be  recommended  as  a  clear  and  altogether  excellent  summary 
of  our  knowledge  of  gonococcus  infections.  The  treatment  in  its 
concise  and  practical  detail  bears  evidence  to  the  experience  of 
the  authors  and  possesses  the  advantage  of  not  being  encumbered 
by  a  multiplicity  of  recommendations  drawn  from  the  literature. 
Vaccines  are  highly  recommended  in  the  treatment  of  the  metastatic 
infections.  D.  B.  P. 


Aids  to  Histology.  By  Alexander  Goodall,  Lecturer  on 
Physiology,  School  of  Medicine  of  the  Royal  Colleges,  Edin- 
burgh. Pp.  135;  20  illustrations.  New  York:  Wm.  Wood  & 
Co.,  1912. 

This  is  an  attempt  to  present  the  essential  facts  of  histology  in 
a  simple  manner,  and  in  small  compass  for  the  junior  student.  The 
author  has  a  direct,  succinct  style  and  makes  the  most  of  the 
short  space  he  has  allowed  himself.  The  list  of  organs  considered 
is  complete,  and  in  general  the  statements  are  trustworthy,  although 
all  may  not  agree  with  his  description  of  cardiac  muscle.  It  is 
often  obvious  that  the  clearness  of  the  descriptions  suffers  from  too 
much  condensation.  W.  H.  F.  A. 
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On  the  Causation  of  Parenchymatous  Nephritis. — George  ^Y.  V\\t- 
sox  (Brit.  Med.  Jour.,  1912,  i,  822)  reports  that  ])eyond  the  association 
of  acute  nephritis  with  the  acute  fevers,  Httle  is  knowTi  regarding  its 
etiology.  Our  knowledge  is  even  more  vague  in  regard  to  the  causation 
of  chronic  nephritis.  To  obtain  some  further  insight  into  the  etiology 
of  renal  inflammations,  \Yatson  has  analyzed  100  cases  of  nephritis  in 
the  wards  of  the  General  Infirmary  at  Leeds,  excluding  cases  of  inter- 
stitial nephritis,  or  primary  sclerotic  kidney  occurring  beyond  the 
middle  period  of  life.  Of  this  series,  80  were  undoubted  chronic  kidneys 
of  either  the  "large  white,"  or  "small  white  indurated"  type.  \Yatson 
has  considered  these  together  as  chronic  parenchj-matous  nephritis. 
It  appears  that  the  period  of  life  in  which  the  onset  of  symptoms  is 
commonest  is  between  twenty  and  thirty.  Acute  infections  have 
little  or  nothing  to  do  with  the  production  of  the  disease.  The  effect  of 
long  continued  sepsis  is  not  clear.  Several  patients  gave  a  history  of 
uniform  good  health  except  for  frequently  recurring  "sore  throats." 
It  is  therefore  not  unlikely  that  absorption  of  products  from  organisms 
may  occur  without  indication  of  infection.  Chronic  lead  intoxication 
is  well  recognized  as  a  potent  factor.  In  only  3  of  AYatson's  cases  was  it 
possibly  significant.  There  is  no  evidence  that  alcohol  was  of  impor- 
tance. The  only  definite  effect  appeared  to  be  the  determination  of 
symptoms  in  an  already  existing  nephritis.  Watson  believes  that  none 
of  the  factors  enumerated  act  more  than  as  contributing  causes,  and 
that  symptoms  in  an  adult  whether  suggesting  an  acute  or  chronic 
nephritis  indicate  in  the  majority  of  cases  a  chronic  renal  change.  Of 
the  fundamental  cause  practically  nothing  is  known.     Watson  has 


752  PROGRESS    OF   MEDICAL   SCIENCE 

considered  in  this  analysis  as  genuine  acute  nephritis,  those  cases  in 
whicli  albumin  and  casts  disappeared  permanently  with  the  symptoms 
after  a  short  time.  There  were  18  such  with  diagnosis  confirmed  in  one. 
All  but  2  occurred  under  thirty,  bearing  out  the  commonly  accepted 
view  of  age  incidence.  There  was  no  single  convincing  instance  of 
primary  acute  nephritis  arising  from  cold.  Watson  regards  this  rather 
as  a  factor  producing  the  onset  of  symptoms  in  an  already  existing 
chronic  disease,  contributing  by  depressing  the  general  health,  and  thus 
favoring  the  operation  of  the  true  cause.  On  the  whole,  AVatson  thinks 
that  acute  nephritis  is  not  a  common  disease,  and  is  usually  due  to  the 
direct  efl'ect  of  some  infection.  The  majority  of  cases  recover  com- 
pletely. The  diagnosis  can  seldom  be  made  with  certainty  during  the 
acute  attack,  and  therefore  prognosis  cannot  be  safely  given,  until  after 
at  least  a  few  weeks'  interval. 


On  the  Function  of  the  Circle  of  Willis. — S.  P.  Kramer  {Jour.  Exper. 
Med.,  1912,  XV,  84S)  reports  that  in  1664  Dr.  Thomas  Willis  published 
"Cerebri  Anatome."  Since  then  it  has  been  generally  believed  that  the 
circle  of  Willis  was  a  kind  of  reservoir  from  which  the  different  parts  of 
the  brain  drew  their  blood  supply.  Kramer  experimented  with  50  live 
dogs  and  3  monkeys  in  the  following  way.  The  animals  were  anesthe- 
tized and  injected  in  a  carotid  or  vertebral  artery  w4th  a  solution  of 
methylene  blue.  The  circulation  was  not  interfered  with.  The  animals 
were  killed  by  opening  the  heart  two  minutes  later.  The  brain  and  cord 
were  removed  and  the  distribution  of  dye  noted.  The  results  obtained 
by  this  method  showed  constant  results.  Kramer  found  that  a  carotid 
injection  distributed  methylene  blue  to  the  areas  supplied  by  the  anter- 
ior and  middle  cerebral,  anterior  choroid,  and  posterior  communicating 
arteries  on  the  same  side.  If  a  vertebral  artery  was  injected  with  the 
others  unobstructed,  the  stain  went  to  the  areas  supplied  by  both 
vertebral  arteries,  the  basilar,  and  both  posterior  cerebrals  and  their 
branches.  If  one  vertebral  artery  was  tied  and  the  other  injected,  the 
staining  was  incomplete  on  the  tied  side.  If  one  carotid  was  tied  and 
the  other  injected,  the  parts  were  stained  normally.  But  if  both  caro- 
tids or  both  vertebrals  were  tied,  and  one  of  the  other  vessels  injected, 
the  separation  of  areas  disappeared  and  the  stain  Avas  carried  forward 
or  backward  as  the  case  might  be.  In  other  words,  the  circle  of  Willis 
is  an  antero-posterior  anastomosis  between  the  carotid  and  vertebral 
vessels,  which  under  physiological  conditions  does  not  permit  the  mingl- 
ing of  blood  streams.  When,  however,  either  the  anterior  or  posterior 
branches  are  completely  blocked,  the  anastomosis  will  supply  blood. 
These  observations  were  controlled  pharmacologically  by  injecting  into 
the  vertebral  artery  "bulbar  poisons"  which  ought  to  produce  on  the 
centres  in  the  medulla  results  which  they  would  not  cause  if  injected 
into  the  carotid.  Alcohol,  ether,  and  chloroform  were  used,  both  alone 
and  in  defibrinated  blood  from  the  same  animal  to  rule  out  the  possi- 
bility of  emboli.  Blood  pressure  and  respiration  were  recorded.  The 
results  obtained  entirely  confirmed  Kramer's  previous  observations. 


Experimental  Studies  on  the  Administration  of  Salvarsan  by  Mouth 
to  Animals  and  Man. — To  determine  the  primary  effects  of  salvarsan 
by  mouth,  John  A.  Kolmer  and  Jay  Frank  Schamberg  (Jour.  Exper. 
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MciL,  1012,  XV,  40S)  administered  it  to  a  series  of  cats,  rabbits,  and 
dogs,  in  pills,  capsules,  or  dissolved  in  milk  and  water.  Results  showed 
that  the  (hug  was  without  immediate  toxic  etlects,  when  given  in  this 
way,  to  animals,  in  a  relatively  large  single,  or  in  multiple  smaller 
doses.  No  late  or  secondary  poisonous  elfects  attributable  to  arsenic 
were  seen.  In  doses  eciuivalent  to  those  used  in  man,  no  appreeial)lc 
degenerative  changes  were  found  in  the  principal  organs,  within  ninety- 
six  hours.  Kolmer  and  Schamberg  consider  the  question  of  absorption 
of  salvarsan  from  the  intestines  worthy  of  further  study.  Experiments 
were  made  with  gastric  contents,  feces,  bile,  and  urine  which  demon- 
strated that  within  twenty-four  hours  of  ingestion  of  salvarsan,  arsenic 
may  be  found  in  both  bile  and  urine.  It  is  probable  that  only  a  por- 
tion is  absorbed,  and  this  quickly  eliminated.  When  the  drug  is  given, 
by  the  mouth  to  cats,  the  number  of  bacteria  in  the  intestinal  tract 
appears  to  be  reduced,  most  strikingly  in  the  lower  end  of  the  ileum. 
Finally,  salvarsan  was  given  by  mouth  in  capsules  containing  0.100  to 
0.600  grams  to  7  syphilitic  patients.  One  within  four  weeks  received 
2.4  grams  without  toxic  effect.  No  symptoms  of  arsenical  poisoning 
were  encountered,  unless  vomiting  and  diarrhea,  which  did  not  occur 
in  all  cases,  be  considered  such.  Thus  given,  the  drug  exerted  a  thera- 
peutic influence,  but  too  feeble,  Kolmer  and  Schamberg  believe,  to 
warrant   its   use   by    this   route. 


"Floating"  or  Movable  Kidney  Considered  from  the  Practitioner's 
Standpoint.- -Sir  Maurice  Abbot  Anderson  {I'rdctiiioncr,  1912, 
Ixxxviii,  625)  believes  that  the  two  chief  causes  which  give  rise  to 
symptoms  from  a  movable  kidney  are  the  associated  sagging  of  other 
organs,  and  the  liability  of  a  freely  movable  kidney  to  permit  the 
ureter  to  become  bent  on  itself.  Thus  symptoms  are  referred  to  the 
nervous  system,  reflexly,  and  the  digestive  or  genito-urinary  systems. 
Very  often  the  condition  may  exist  without  any  trouble  save  a  dragging 
pain  in  the  side,  and  tenderness  of  the  kidney  when  found  and  mani- 
pulated. The  nervous  and  digestive  symptoms  result,  as  a  rule,  from 
"dropped  stomach"  producing  intolerant  dyspepsia.  Such  cases. 
Abbot  Anderson  asserts,  invariably  get  well  provided  means  are  taken 
to  rectify  the  kidney  displacement,  to  prevent  its  recurrence,  and  to 
treat  the  gastric  condition.  This  may  be  well  done  by  massage  vibra- 
tors, which  are  infinitely  superior  to  hand  massage.  The  genito-urinary 
symptoms  may  be  referable  to  the  kidney  or  bladder.  Among  the 
former  may  be  hydronephrosis  or  hemorrhage.  Among  the  latter 
may  be  frequency  of  urination,  or  even  swelling  of  the  vulva  asso- 
ciated with  a  certain  degree  of  fever.  Abbot  Anderson  has  never 
seen  a  case  of  the  first,  but  cites  cases  of  the  last  two.  Some  patients 
get  well  by  rest  and  feeding.  Otherwise  the  treatment,  Abl)ot  Ander- 
son thinks,  should  be  directly  surgical,  or  mechanical  by  suitable 
trusses  or  pads. 


Tests  of  the  Efficiency  of  Pasteurization  of  Milk  under  Practical 
Conditions. — Edwin  Henry  Schorer  and  M.  J.  Rosenau  {Jour. 
Mrd.  Research,  1912,  xxvi,  127)  report  that  the  thermal  death  points 
of  patholgenic  organisms  which  sometimes  invade  milk,  have  been 
determined  in  many  laboratories.  It  has  been  an  open  question  whether 
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such  results  could  be  translated  with  safety  to  the  pasteurization 
of  large  volumes  of  milk  under  commercial  conditions.  Schorer  and 
Rosenau  undertook  to  determine  the  efl'ectiveness  of  commerical 
pasteurization.  Tests  were  made  at  a  large  dairy,  in  wiiich  the  method 
used  was  the  "holding,"  consisting  briefly  in  heating  the  milk  to  140° 
to  155°  F.,  and  putting  it  into  a  receptacle  which  keeps  the  milk  at 
this  temperature  from  twenty  minutes  to  an  hour.  Schorer  and 
Rosenau  made  4  tests  with  100  gallons  of  milk.  In  two,  it  was  planned 
to  heat  the  milk  to  140°  F.,  and  in  two  to  145°  F.  The  temperature 
attempted  was  not  attained.  They  tested  the  efficiency  of  the  appar- 
atus in  destroying  microorganisms  which  are  most  common  and  serious. 
In  2  tests  with  diphtheria,  1  succeeded,  1  failed;  in  2  with  typhoid,  1 
succeeded,  1  failed;  in  2  with  human  tuberculosis,  both  failed;  and  in  2 
with  bovine  tuberculosis,  1  succeeded,  1  failed.  However,  in  these  cases 
which  failed  to  kill  the  tubercle  bacillus,  only  some  of  the  bacteria 
survived.  Fewer  guinea-pigs  inoculated  with  the  heated  milk  devel- 
oped the  disease  than  control  animals.  The  disease  was  more  localized 
and  atypical.  From  their  observations  Schorer  and  Rosenau  believe 
that  organisms  in  milk  will  be  destroyed  if  heated  for  twenty  minutes 
at  140°  F.  Since  in  practice,  milk  may  not  reach  even  minimum  require- 
ments, a  liberal  factor  of  safety  is  necessary  commerically.  ]Moreovcr, 
the  process  must  not  be  unduly  hurried,  thus  increasing  the  physical 
difficulties  of  heating  all  portions  uniformly.  Finally,  Schorer  and 
Rosenau  consider  official  control  of  pasteurization  necessary.  It  is 
as  important  to  standardize  and  guard  devices  for  the  temperature 
recordance  of  a  pasteurization  apparatus,  as  to  watch  weights  and 
measures. 


A  New  Symptom  of  Aneurysm  of  the  Aorta. — R.  V.  Hoesslin 
{Mi'inch.  vied.  Woch.,  1912,  lix,  24)  describes  a  type  of  respiration  in 
a  patient  with  aneurysm  of  the  aorta,  which  is  unique,  so  far  as  he  can 
discover.  The  patient  was  suffering  from  a  gradually  increasing 
compression  of  the  left  bronchus.  With  the  growth  of  the  aneurysm 
the  trachea  became  involved  in  the  pressure.  For  two  days  preceding 
death,  the  inspiration  was  stridorous  and  somewhat  prolonged,  the 
expiration  interrupted.  It  was  found  that  the  interruptions  were 
synchronous  with  diastole.  The  phenomenon  is  somewhat  analogous 
to  interrupted  vesicular  breathing,  In  the  latter,  however,  the  inter- 
ruptions are  synchronous  with  systole  and  occur  during  inspiration. 
The  cause  of  the  "diastolic  expiration,"  as  V.  Hoesslin  designates 
the  condition,  is  clear.  The  compression  of  the  trachea  had  progressed 
to  such  an  extent  that  air  could  escape  from  the  lungs  only  during 
diastole,  when  the  sac  diminished  in  size. 


Rontgen  Examination  and  Glycyl-tryptophaninthe  Diagnosis  of  Cancer 
of  the  Stomach. — C.  Kayser  {Dcidsch.  vied.  Woch.,  1912,  xxxviii,  551) 
finds  that  the  interpretation  of  the  glycyl-tryptophan  test  of  Neubauer 
and  Fischer  is  facilitated  by  rontgenologic  studies  of  the  stomach. 
From  a  study  of  50  gastric  cases,  he  arrived  at  the  following  conclusions : 
(1)  The  diagnosis  of  gastric  carcinoma  is  simplified  both  by  Rontgen 
ray  examination  and  by  the  glycyl-tryptophan  test  of  Neubauer  and 
Fischer.    Cases  of  cancer  have  been  recognized  by  these  means  which 
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would  otluTwisc  li;i\c  hfcii  missed  because  <»f  tlic  anatoinical  position 
of  the  tumor.  (2)  All  cases,  in  which  Ront^cn  examination  and  the 
tryptophan  reaction  were  positive,  were  advanced  cases  of  cancer. 
Whether  the  two  procedures  make  jjossiblc  an  early  diagnosis  remains 
to  be  seen.  (3)  A  positive  tryptoplian  reaction  makes  carcinoma 
highly  probable  though  a  negative  test  does  not  exclude  malignant 
disease.  (4)  Where  the  suspicion  of  carcincoma  is  strong  clinically 
and  the  test  is  negative,  it  is  necessary  to  repeat  the  test  a  number  of 
times  to  avoid  confusion,  for  the  tumor  may  at  times  secrete  insufficient 
ferment  to  yield  a  positive  reaction. 

A  simple  Method  for  the  Determination  of  Uric  Acid  in  the  Blood 
and  in  other  Colloidal  Fluids. — F.  Gudgent  and  E.  Apolaxt  (DcuUch. 
mcd.  ]\'och.,  1012,  xxxviii,  (j03)  have  devised  a  simple  method  for  the 
determination  of  uric  acid  in  blood  and  other  colloidal  fluifls.  It  has 
been  shown  by  Gudgent  that  uric  acid  exists  in  the  blood  only  as 
monosodium  urate,  a  salt  which  is  dialyzable.  By  experiment  he  has 
demonstrated  that  none  of  the  uric  acid  is  in  combination  with  protein. 
The  authors'  method  is  carried  out  by  dialysis.  They  find  that  it 
can  be  performed  with  only  20  c.c.  of  blood  and  that  the  duration  of 
the  dialysis  need  not  exceed  three  hours.  (The  simple  apparatus 
which  is  required  may  be  obtained  from  A.  Eberhardt,  Berlin,  Platz 
vor  dem  neuen  Tor  la) .  Method. :  After  the  patient  has  been  on  a 
purin  free  diet  two  to  three  days,  at  least  20  c.c.  of  blood  is  withdrawn 
from  a  vein.  Coagulation  is  prevented  by  the  addition  of  a  small 
knife-point  of  sodium  fluoride.  Place  40  c.c.  of  distilled  water  in  the 
dialysis  cylinder  and  20  c.c.  of  blood  in  the  fish-bladder  condom  (used 
as  the  dialyzer).  The  latter  is  hung  in  the  water,  so  that  the  level  of 
the  blood  is  a  few  millimeters  above  that  of  the  water.  The  cylinder 
is  now  closed  with  a  cork,  which  at  the  same  time  catches  and  seals 
the  neck  of  the  condom.  The  apparatus  is  left  at  room  temperature 
for  two  hours,  when  the  water  is  drawn  from  the  cylinder  into  an 
evaporating  dish  acidified  with  6  to  10  drops  of  dilute  hydrochloric 
acid.  Again,  40  c.c.  of  distilled  water  are  placed  in  the  cylinder  and 
the  dialysis  is  allowed  to  continue  two  hours  longer.  The  dialysate 
is  drawn  off,  and  the  process  repeated  a  third  time.  The  120  c.c.  of 
dialysate  in  the  evaporating  dish  are  now  carefully  evaporated  to 
dryness  on  a  water  bath  and  the  murexide  test  is  applied  directly  to 
the  residue  in  the  dish,  as  follows:  A  few  drops  of  dilute  nitric  acid 
are  placed  in  the  dish  and  evaporated  on  a  water-bath  (not  over  the 
free  flame).  The  dish  is  allowed  to  cool,  several  drops  of  ammonia 
are  added,  and  again  evaporated  carefully.  If  uric  acid  is  present, 
the  residue  in  the  dish  is  stained  purplish  red.  On  the  addition  of 
sodium  or  potassium  hydrate,  the  color  changes  to  reddish  blue  or 
violet.  For  quantitative  determinations  the  method  has  not  proved 
to  be  of  value.  The  intensity  of  the  murexide  test  is  no  index  of  the 
amount  of  uric  acid  present.  The  method  is  of  value  in  the  differential 
diagnosis  of  gout  and  certain  forms  of  rheumatism,  which  resemble 
gout  clinically.  In  about  200  gouty  patients  whose'  blood  has  been 
examined  for  uric  acid  quantitatively  by  the  method  of  Kriiger- 
Schmidt,  it  has  been  found  that  the  blood  is  generally  saturated  with  it 
(about  8.3  mg.  of  monosodium  urate  per  100  c.c.  of  blood). 
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General  Toxicity  of  Extracts  of  Hypertrophied  Prostate. — Lkgiku 
and  Gaillak])ot  [Jour.  (Fl'roUxj.,  19J2,  ii,  1)  liaw  made  a  biological 
study  of  the  problem  of  hypertrophied  prostate  by  experimentation 
on  dogs.  These  experiments  were  carried  out  by  injecting  a. prepared 
substance  containing  material  from  the  hypertrophied  prostate  of 
man  in  10  experiments,  from  the  hypertrophied  prostate  of  the  dog 
in  2,  from  a  uterine  fibroid  in  1,  and  from  an  adenoma  of  the  breast  in 
1,  or  with  pathological  tissues  in  14.  They  were  done  with  the  normal 
prostate  of  the  dog  in  10,  and  the  normal  prostate  of  the  horse  in  2. 
There  was  a  great  difierence  in  the  toxicity  of  the  various  extracts 
employed.  While  with  doses  as  large  as  2  grams  to  the  kilogram  of 
animal  weight,  from  the  normal  prostate  of  the  dog  as  from  the  uterine 
fibroid  or  adenoma  of  the  breast,  no  death  occurred;  on  the  contrary, 
in  employing  the  pathological  prostate  of  man,  the  animal  was  killed, 
twice  with  the  dose  of  1  gram  to  the  kilogram,  three  times  with  the  dose 
of  0  gr.  50,  and  seven  times  there  were  accidents  more  or  less  grave 
out  of  the  12  experiments.  The  normal  prostate  of  the  dog  is  less 
toxic  for  the  dog  than  that  of  the  horse,  Avhile  the  hypertrophied 
prostate  of  the  dog  is  as  toxic  for  the  dog  as  the  hypertrophied  prostate 
of  man,  both  being  very  toxic.  Therefore,  when  a  prostatectomy  is 
done,  a  mechanical  obstacle  to  the  bladder  is  removed  as  well  as 
something  which  has  a  local  or  general  toxic  effect  on  the  patient. 


Experimental  Researches  Concerning  Ulcerations  of  Large  Arteries 
from  Contact  with  Drains. — Weissenbach  and  Bertier  [Archiv.  (/en. 
d.  Cliir.,  1912,  vi,  754)  say  that  the  study  of  the  ulceration  of  arteries, 
especially  of  large  trunks,  to  their  knowledge,  has  never  before  been 
combined  with  an  experimental  research.  Humbert  and  ]\Ionod 
differ  as  to  the  cause  of  the  condition.  Monod  believes  in  the 
inflammatory  action  and  necrosing  effect  of  the  pus.  Humbert  attrib- 
utes the  important  role  to  certain  adjuvant  conditions,  particularly 
to  drainage  tubes  too  long  maintained  in  the  wound.  The  direct 
cause  of  this  paper  was  a  sudden,  severe  hemorrhage  from  the  wound, 
following  an  operation  for  the  removal  of  an  adherent  and  inflamed 
appendix.  The  drainage  tube  was  remo^'ed  on  the  sixth  day,  when 
the  patient  was  doing  well,  and  two  hours  later  the  operator  was 
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summoned  hastily.  Re-opening  the  wound  was  considered  hut  was  post- 
poned l)ecause  the  hemorrhage  had  stopped  and  the  patient  was  in  a 
grave  eondition,  dying  soon  afterward.  The  autopsy  showed  the  pelvis 
and  right  ihae  fossa  fiUed  with  Mood  elots,  and  an  opening  in  the 
external  iliac  artery  at  the  site  where  the  drainage  tul)C  pressed  on  it. 
Nine  exi)eriments,  varying  in  details,  were  performed  on  dogs.  By 
operating  with  strict  asepsis  in  sound  tissue  and  on  a  healthy  artery, 
tiiey  were  unahle  to  produce  ulceration  of  the  vascular  walls  l)y  simple 
contact  of  the  drain  or  even  with  continuous  and  prolonged  contact. 
If  traumatic  ulceration  is  possible  from  escharotic  action  or  necrosis, 
it  is  only  under  very  special  conditions.  The  experimental  work 
permitted  the  writers  to  emphasize  the  importance  of  the  role  of 
infection  in  the  so-called  traumatic  ulcerations;  the  importance,  no 
less  great,  of  the  role  played  by  the  drain  as  an  agent  for  localizing 
the  infection  upon  the  artery,  the  rupture  being  only  the  mechanical 
consequence  of  the  acute  localization  of  the  arteritis;  and  the  necessity 
of  intimate  contact  between  the  artery  and  the  drain.  Finally,  from 
a  practical  point  of  view  and  so  far  as  one  can  generalize  for  man,  the 
experimental  facts  observed  on  the  animal,  the.se  facts  confirm  what 
has  been  observed  clinically.  It  is  never  necessary  in  the  presence 
of  infection,  to  permit  a  drain  to  remain  in  contact  with  an  artery 
more  than  three  days  or  even  two  days.  If  left  longer,  the  mechanism 
outlined  can  provoke  an  ulceration  of  the  vessel. 


Surgical  Treatment  of  Genital  Tuberculosis  in  the  Male. — Lapeyre 
{Archiv.  gen.  d.  Chir.,  1912,  vi,  774)  says  that  the  operative  treatment 
of  genital  tuberculosis  in  the  male  has  made  an  important  advance, 
and  that  abstention  is  no  longer  the  rule.  Genital  tuberculosis  in  the 
adult  in  its  primitive  form,  is  frequently  a  local,  benign,  and  essentially 
surgical  aftection.  In  the  absence  of  pulmonary  and  vesical  tuber- 
culosis, not  only  exposed  but  concealed  foci  in  progressive  evolution, 
should  be  operated  on  early.  An  operation  passing  beyond  the  lesion 
is  the  method  of  choice  with  two  exceptions.  One  should  try  to  preserve 
the  testicle  in  50  per  cent,  of  the  cases,  and  he  should  let  alone  prostato- 
vesicular  lesions  of  mild  grade,  because  they  tend  toward  spontaneous 
cure.  The  operation  of  choice  in  the  great  majority  of  cases  is  vaso- 
epididymectomy,  sufficiently  but  not  excessively  extensive.  Resection 
of  the  sound  vas  deferens,  in  these  cases,  should  be  done  systematically 
in  order  to  save  the  second  testicle  (especially  after  loss  of  the  first). 
Vaso-vesiculectomy,  a  rarer  operation,  should  be  done.  It  is  of  next 
importance  to  vaso-epididymectomy.  The  inguinal  and  perineal 
paths  are  clearly  indicated.  Bilateral  castration  should  be  done  only 
in  cases  of  absolute  necessity.  Extirpation  of  the  whole  genital  tract, 
made  grave  by  the  removal  of  the  prostate,  is  only  an  exceptional 
indication. 


The  After-treatment  of  Excision  of  the  Knee  with  the  Aid  of  Approx- 
imation of  the  Bones  by  a  Screw  Splint.  Kulb  (Zcniralbl.  f.  Chir., 
1912,  xxxix,  812)  says  that  the  plaster  cast,  with  or  without  a  window 
in  it,  is  employed  by  most  surgeons.  Koll)  recommends  an  apparatus 
consisting  of  a  metal   splint  ma(l(>  up  of  two  pieces,  one  fitting  and 
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sliding  into  the  other  and  fixed  at  various  lengths  by  a  middle  screw 
at  eaeli  end.  In  the  excision  the  bone  surfaces  are  sawed  straight  and 
at  right  angles  with  the  long  axis  of  the  bone.  A  hole  is  then  bored 
in  the  lower  end  of  the  femur  and  one  in  the  upper  end  of  the  tibia 
for  the  screws  which  are  to  fix  the  splint  to  the  bones.  The  two  pieces 
of  the  splint  are  made  movable  by  loosening  the  middle  screw,  and  are 
applied  to  the  bones  so  that  the  holes  in  the  ends  are  just  over  those 
in  the  bones,  for  the  introduction  of  the  screws.  After  these  have  been 
introduced  and  each  splint  piece  has  been  screwed  to  the  corresponding 
bone,  the  sawed  surfaces  of  the  two  bones  are  pressed  together  in  good 
position  and  the  middle  screw  is  made  tight.  The  end  screws  are 
prevented  from  slipping  in  the  holes  of  the  splint  by  a  small  lateral 
screw  for  each.  This  permits  the  splint  to  be  held  away  from  the 
bones  by  the  end  screws,  so  that  it  remains  2  to  3  cm.  above  the  skin 
surface.  This  renders  the  changing  of  dressings  very  easy.  The  liml) 
is  finally  laid  on  a  Volkmann's  splint.  In  4  out  of  5  cases  in  which  the 
method  was  employed,  good  bony  union  was  obtained.  In  the  fifth 
case  amputation  was  later  necessary,  because  of  the  general  condition 
of  the  patient. 


After-treatment  of  Excision  of  the  Knee. — Merkens  {Zentralbl.  f. 
Chir.,  1912,  xxxix,  949)  following  Kocher,  does  away  with  all  means 
of  fixing  the  bone  ends,  aside  from  that  furnished  by  the  bandage. 
The  end  of  the  femur  is  sawed  convexly,  that  of  the  tibia  concavely. 
He  advocates  cleansing  the  joint  cavity;  division  of  the  flexor  tendons 
in  children;  adaptation  of  the  bones;  and  the  introduction  of  skin  and 
fascial  sutiu'es.  He  believes  ligation  of  the  vessels  is  usually  unneces- 
sary, and,  if  possible,  that  no  drainage  should  be  used.  While  the 
bones  are  held  in  extension  and  closely  together  by  a  reliable  assistant, 
the  knee  region  is  surroimded  by  a  gauze-cotton  dressing.  The  tom-- 
niquet  is  loosened.  A  plaster  cast  is  then  applied  including  the  foot 
and  the  pelvis  and  extending  to  the  umbilicus.  The  fixation  is  so  good 
that  on  recovering  from  the  narcosis  the  patients  have  no  pain.  If 
the  cast  presses  anywhere  this  should  be  corrected.  It  is  not  removed 
for  six  to  eight  weeks  when  bony  union  is  complete,  and  after  removal 
of  the  skin  sutures  it  is  replaced  by  a  lighter  cast.  If  necessary  to 
expose  the  wound  a  window  can  be  made,  although  this  will  rarely 
be  necessary.  The  good  fixation  and  absence  of  suture  material  fa\'ors 
the  primary  union.  jNIerkins  regards  the  Kolb-Wilms  apparatus  as 
complicated. 


The  Technique  and  After-treatment  of  Excision  of  the  Tuberculous 
Knee.—lliEDEL  [Zentralbl.  f.  Chir.,  1912,  xxxix,  1125)  describes  the 
operation  which  he  calls  a  radical  one.  The  transverse  Volkmann 
incision  extends  to  1  to  2  cm.  from  the  posterior  surface  of  the  knee  on 
each  side,  and  at  each  end  is  combined  with  a  longitudinal  incision 
extending  about  6  cm.  above  and  below.  The  sawing  of  the  bones  is 
begun  with  the  limb  extended  to  favor  a  correct  position  of  the  limb 
later,  but  is  carried  only  to  a  depth  of  about  2  cm.  The  knee  is  now 
flexed  for  the  first  time  and  the  sawing  completed.  After  thoroughly 
cleansing  away  diseased  tissue  and  ligation  of  all  visible  vessels,  the 
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limb  is  elfvatod.  and  the  tournifnu-t  reniovcd.  After  aljout  fiftfcn 
minutes  the  limb  is  brouglit  di)\vn  and  the  patelhi  wliich  has  been  sawed 
transversely,  is  united  by  three  thick  catgut  sutures  passing  around 
the  bone.  Then  the  transverse  incision  is  sutured  with  catgut  and  the 
longitudinal  wounds  left  open.  Xo  drainage  is  employed.  An  attendant 
on  the  operating  tal)le  holds  the  limb  vertically  without  traction  on 
the  foot.  The  sawed  ends  of  the  bones  are  fitted  together  and  the 
knee  is  surrounded  smoothly  by  one  gauze  layer  after  another,  winding 
them  firmly.  Then  follow  the  layers  of  gauze  covering  the  limb  above 
and  below  al)out  20  cm.  from  the  wound.  Upon  the  gauze  are  laid 
sterilized,  very  thin  wooden  splints  (40  cm.  long,  2  or  3  cm.  wide,  and 
l.o  mm.  thick)  and  more  gauze  is  wound  around  them.  When  the  bones 
are  thus  secured  the  attendant  leaves  the  table  and  the  limb  is  I)rought 
to  the  horizontal.  A  support  is  placed  under  the  pelvis  and  the  limb 
is  covered  with  gauze,  over  these  being  placed  long  flexible  wooden 
splints.  Then  the  whole  limb  from  the  foot  to  the  pelvis  is  wrapped  in 
cotton  in  which  is  incorporated  a  thick  wooden  splint  on  the  outer 
side.  This  is  fixed  as  far  as  the  waist  by  a  bandage.  Finally  a  Volkmann 
splint  is  applied  to  the  knee.  This  dressing  is  allowed  to  remain  in 
position  six  weeks,  and  at  the  end  of  that  time  it  will  be  found  almost 
always  that  union  of  the  bones  has  taken  place.  The  transverse  w^ound 
is  healed  firmly,  and  at  the  site  of  the  longitudinal  wounds  are  strips 
of  granulation  tissue,  which  quickly  heal  over  after  removal  of  the 
granulations.  Riedel  emphasizes  three  details:  (1)  The  sawing  through 
the  bones  while  they  are  in  the  horizontal  position.  A  mild  genuvalgum, 
more  marked  in  women  with  their  broader  pelves  than  in  men,  is  the 
normal  position.  (2)  The  first  short  bandage  should  be  applied  with 
the  limb  in  the  vertical  position.  (3j  The  dressing  can  be  permitted 
to  remain  in  position  until  union  is  complete  because  no  foreign  body 
(silk  ligatures,  drainage  tubes)  are  left  in.  Riedel  never  employs  a 
plaster  cast. 


The  Technique  and  After-treatment  of  Excision  of  the  Knee. 
— Kais<h  [Znifralbl.  f.  Chir.,  1912,  xxxix,  1125)  ofi'ers  a  contribution 
from  his  experience  with  excision  of  the  knee,  because  his  methods 
(litter  from  the  preceding  in  essential  points.  He  observes  the  teaching 
of  Mikulicz's  clinic,  making  a  transverse  incision  and  sawmg  through 
the  patella.  Occasionally,  he  makes  other  incisions  in  order  to  follow 
and  excise  fistula'.  Like  Riedel,  he  emphasizes  the  necessity  of  a 
radical  procedure.  He  always  saws  the  femoral  condyle  convexh- 
and  the  tii)ia  concavely.  This  curved  sawing,  while  not  easy,  is  not 
very  diHicult  but  requires  a  thin-bladed  saw.  Whenever  possible,  it 
shoulfl  be  so  done  as  not  to  require  correction,  but  when  correction  is 
necessary  it  can  be  done  best  by  a  large  file  with  an  even  convex  surface. 
The  physiological  valgus  position  should  be  preserved.  It  is  not 
necessary  that  the  sawed  surfaces  should  be  in  exact  apposition,  nor 
does  it  do  any  harm  if  the  removal  of  a  focus  leaves  a  hole  or  if  there 
remains  a  defect  in  the  intercondyloid  fossa.  The  curved  sawing 
usually  permits  the  removal  of  the  bone  foci  without  taking  away  much 
bone,  in  consequence  of  which  there  is  less  shortening  than  when  the 
sawing  is  done  in  a  straight  line.    As  a  rule,  the  femur  is  more  involved 
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by  the  disease  than  the  tibia,  and  the  outer  surface  of  the  bone  more 
than  the  inner.  Anteroposterior  gliding  is  prevented  by  the  curved 
surfaces  of  the  ends  of  the  bone  and  lateral  gliding  by  the  suturing  of 
the  patellar  fniginents  with  wire,  after  sawing  from  it  a  transverse 
piece  corresponding  in  width  with  the  shortening  in  the  limb.  Its 
posterior  surface  is  also  sawed  off  and  the  patella  nailed  to  the  lower 
end  of  the  fcnuu-  in  order  to  keep  the  ligamentuni  patella  tense.  Drain- 
age is  employed  only  when  there  is  severe  mixed  infection.  A  well 
padded  posterior  splint  is  applied,  which  extends  from  the  buttocks 
to  the  heel.  The  limb  is  now  brought  down  to  the  table  without  fear 
of  dislocating  the  fragments.  An  anterior  plaster  and  hemp  splint  is 
prei)ared  which  reaches  from  the  toes  to  the  inguinal  region,  and  is 
applied  firndy  to  the  limb.  The  patient  is  returned  to  bed  and  the 
limb  suspended  by  means  of  a  ring  in  the  anterior  plaster-hemp  splint. 
In  the  evening  or  at  the  end  of  twenty-four  hours  the  plaster  splint  is 
removed  and  the  rubber  bandage,  applied  about  the  operative  field 
to  control  oozing,  is  removed.  The  plaster  splint  is  then  replaced. 
The  whole  dressing  remains  in  place  for  four  to  six  weeks,  when  it 
and  the  skin  sutures  are  removed. 


Intravenous  Administration  of  Sublimate,  Hyrgolum,  Oxycyanide, 
and  Sublamine,  in  Salvarsan  Relapses. — Hkidingsfeld  {Amcr.  Jour. 
I'rolug.,  1912,  \iii,  4.'M)  says  that  despite  the  fact  that  salvarsan  is 
the  most  efficient  present  day  remedy  for  the  successful  treatment  of 
syphilis,  it  does  not  possess,  in  itself,  properties  of  unfailing  efficacy. 
For  a  time  he  relied  exclusively  upon  salvarsan  to  effect  a  cure,  except 
in  such  cases  as  had  received  mercurials  and  other  forms  of  anti- 
syphilitic  medication  prior  to  the  administration  of  salvarsan.  The 
study  of  these  cases  reveals  that  many  patients  Avho  had  received  some 
form  of  previous  medication  showed  a  negative  complement  fixation 
test  of  more  prompt  and  permanent  character  than  those  who  had 
received  previous  treatment  of  this  kind.  An  effort  was  made  to 
determine  a  more  effective  method  of  coml)ining  the  mercurial  with 
the  salvarsan  treatment.  Intravenous  administration  of  bichloride 
was  made  in  11  cases;  of  hyrgolum  in  92;  oxycyanide  in  114;  and 
sublamine  in  15.  Five  cases  progressed  to  an  absolutely  negative 
Wassermann  under  the  intravenous  administration  of  hyrgolum,  4 
under  the  intravenous  administration  of  oxycyanide,  6  imder  the 
influence  of  both  ocycyanide  and  hyrgoknn,  and  1  under  the  influence 
of  sul)lamine.  Ten  cases  have  shown  material  improvement  and  the 
rest  remained  unchanged,  or  have  been  observed  too  short  a  time  to 
permit  an  estimation  from  the  complement  fixation  standpoint. 
Sixteen  cases,  or  23  per  cent,  of  the  69  cases  which  have  failed  to 
promptly  become  negative  under  salvarsan  and  mercurials  in  other 
form,  have  become  Wassermann  negative,  and  10,  or  almost  15  per 
cent,  have  shown  material  improvement.  These  results  are  relatively 
low  because  many  of  these  cases  have  been  treated  too  short  a  time  to 
determine  the  character  of  the  Wassermann  reaction.  The  writer 
feels  sufficiently  encouraged  to  recommend  this  method  of  treatment 
for  further  obser\ation,  study,  and  confirnuition  at  the  hands  of  others 
who  are  engaged  in  the  treatment  of  these  cases.    He  can  only  recom- 
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mc'iid  the  oxycyanidf  of  im-rcury  %vlu'ii  ailininistrrcd  in  (lilutu)n.s  of 
1  to  lOOO,  and  in  dosage  not  exceeding  .02  gram.  Great  care  should 
be  exercised  in  its  careful  and  proper  administration.  The  vein  must 
be  carefully  and  properly  entered  without  incision,  to  prevent  dis- 
figurement. CJreat  care  nmst  be  exercised  not  to  produce  an  efl'usion 
of  the  remedy  outside  the  vein.  Such  an  accident  while  not  imme- 
diately as  painful  as  that  of  salvarsan,  is  prone  to  produce  an  inflam- 
matory infiltration  of  rather  severe  and  distressing  character.  A  wider, 
more  extensive  experience  and  a  more  prolonged  and  careful  ob.ser- 
vation,  will  determine  to  what  extent  it  can  be  employed  as  a  routine 
measure  in  the  successful  treatment  of  syphilis. 


The  Value  of  Direct  Gastroduodenoscopy  in  Affections  of  the 
Stomach  and  the  Duodenum. — Rovsixg  {Aintal.s  of  IStirgcri/,  1912, 
hi.  201  )  vi'utures  to  assert  tliat  we  have  obtained  in  the  direct  gastro- 
duodenoscopy described  a  method  which,  in  those  difficult  cases  where 
all  other  diagnostic  expedients  are  insufficient,  enables  us  to  give  the 
exact  diagnosis  in  cases  of  disease  in  the  stomach  and  duodenum.  It  is 
of  special  importance  in  three  directions:  (1)  In  the  numerous  cases 
where  the  symptoms  speak  in  favor  of  ulcers,  but  where  inspection 
and  palpation  of  the  stomach  show  nothing  of  the  sort.  Here  gastro- 
duodenoscopy removes  all  doubts,  and  sometimes  shows  us  that  the 
supposed  ulcer  does  not  exist,  whereby  the  patient  is  spared  a  senseless 
and  injurious  encroachment;  and  sometimes  it  proves  the  presence  of 
the  ulcer,  its  seat,  and  its  nature.  (2)  For  the  differential  diagnosis 
between  ulcers  in  the  stomach  and  the  duodenum.  (3)  By  rendering 
possible  a  direct  attack  upon  the  ulcer,  where  one  had  formerly  to 
content  himself  with  gastro-enterostomy  because  the  seat  of  the  ulcer 
was  unknown.  This  is  of  exceptional  importance  with  ulcers,  the 
hemorrhages  from  which  constitute  a  menace  to  life  whether  there  be 
permanent  oozing,  small  l)leedings,  or  violent,  acute  hemorrhages. 
Nor,  naturally,  is  this  method  infallible;  as  with  it  also  one  may  some- 
times overlook  a  small  ulcer  which  has  concealed  itself  in  the  folds 
of  the  mucous  membrane,  and  nuiy  sometimes  interpret  a  depression 
as  being  the  edge  of  an  ulcer  or  something  similar,  but  this  is  of  rare 
occurrence. 
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Luminal — A  New  Hypnotic. — Goldstein  (Deutsch.  med.  JVoch.,  1912, 
xxx\iii,  987)  believes  that  solutions  of  luminal  are  changed  by  i)oiling, 
and  therefore  the  remedy  is  much  less  active  when  given  subcutaneously. 
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The  administration  of  the  remedy  by  mouth  is  often  impossible  because 
of  its  intense  bitter  taste.  He  beheves  that  the  best  effects  are  obtained 
when  it  is  given  in  the  form  of  suppositories.  Thus  in  79  per  cent,  of 
his  cases  sleep  was  induced  when  luminal  was  given  by  rectum,  and  in 
only  50  per  cent,  when  it  was  given  subcutaneously.  Luminal  acts 
slowly,  according  to  Goldstein,  requiring  from  one  to  two  hours 
before  sleep  is  produced.  He  believes  that  it  is  twice  as  active  as 
veronal,  but  decidedly  inferior  to  adalin  as  a  sedative. 


The  Action  of  Salvarsan  and  Neosalvarsan  on  the  Wassermann 
Reaction. — McL)oNA(iii  {British  Med.  Jour.,  June  8,  1912,  p,  1287)  gi\'es 
his  observations  on  the  value  of  the  Wassermann  reaction  as  a  guide 
to  the  treatment  of  syphilis.  In  the  primary  stage,  when  the  reaction 
is  negative  before  treatment  is  commenced,  most  cases  give  a  positive 
reaction  afterwards.  This  reaction  is  most  marked  about  the  forty- 
eighth  hour.  In  some  cases,  on  the  other  hand,  the  reaction  does  not 
become  positive  until  the  fifth  day.  Although  it  may  remain  positive 
for  several  days,  the  degree  diminishes  generally  about  the  third  week, 
until  it  becomes  negative  before  the  eighth  week.  If  the  reaction  is  only 
slightly  positive  after  the  injection,  it  becomes  negative  much  earlier. 
If  the  first  injection  gives  rise  to  only  a  weak  reaction  then  three  or 
four  more  will  undoubtedly  suffice  to  make  the  reaction  permanently 
negative;  if,  however,  the  reaction  is  strong,  then  the  patient  is  in 
the  secondary  stage,  and  will  require  at  least  3  grams  of  salvarsan  or 
neosalvarsan  before  the  desired  effect  is  obtained.  In  the  secondary 
stage  when  the  reaction  becomes  strongly  positive  after  an  injection, 
and  in  cases  in  which  it  is  markedly  positive  before  treatment  is  com- 
menced, no  blood  tests  need  be  made  until  before  and  after  the  fourth 
injection,  as  in  McDonagh's  experience  the  four  injections  are  the 
minimum  likely  to  be  required  to  produce  a  permanent  negative 
result.  In  the  tertiary  stage  the  Wassermann  reaction  behaves  much 
in  the  same  way  as  it  does  in  the  primary  and  secondary,  except  for 
one  peculiar  phenomenon,  which  is  occasionally  to  be  noted — that 
is,  a  case  with  a  strong  positive  reaction  before  treatment  may 
become  negative  immediately  after  an  injection  and  remain  so  from 
twenty-four  to  seventy-two  hours,  and  then  becomes  quite  positive 
again.  Patients  who  have  had  syphilis  and  give  a  negative  Wasser- 
mann reaction  are  either  cured  or  in  the  latent  stage,  which  of  the  two 
can  only  l)e  ascertained  by  giving  a  provocative  injection  of  salvarsan 
and  then  testing  the  blood.  As  an  injection  of  salvarsan  will  not  give 
rise  to  a  positive  reaction  in  a  non-s}philitic,  one  must  regard  the 
occurrence  of  such  as  indicative  of  the  presence  of  disease,  and  efforts 
should  be  made  to  bring  about  a  cure.  Taking  all  stages  of  syphilis, 
McDonagh  has  found  that  three  to  seven  injections  are  necessary  to 
cure  m.ost  cases  of  syphilis.  There  is  no  doubt  that  many  cases  in 
the  tertiary  stage  can  be  cured  with  neosalvarsan  which  failed  to  be 
cured  with  salvarsan.  Liable  to  change  as  these  conclusions  may  be, 
he  cannot  but  admit  that  the  alterations  in  the  Wassermann  reaction 
as  the  result  of  treatment  are  most  constant,  and  when  tested  at 
short  intervals,  give  a  much  safer  guide  to  regulate  treatment  than 
by  saying  that  just  so  many  injections  will  be  required,  or,  as  the  old 
syphilologists  used  to  teach,  that  a  three  years'  pill  treatment  was 
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sufficient  for  all  cases  alike.  As  there  is  a  pnssiltility  of  fallacy,  he 
a«l\ises  his  patients  tn  have  a  provocative  injection  of  neosaivarsan 
six  months  or  a  year  after  they  have  been  discharged,  and  the  Mood 
tested  forty-eifiht  hoius,  the  seventh,  fourteenth,  t\\<iity-fiist ,  and 
twenty-eighth  day  afti>r  that  injection. 

Influence  of  Salvarsan  Treatment  on  the  Wassermann  Reaction. — 
Mi  LLKK  (U'ini.  Iclin.  U'ocli.,  1912,  xxv,  ST'A)  notes  the  results  of  the 
Wassernumn  test  in  S5  cases  of  syphilis  in  the  secondary  stage  treated 
with  injections  of  salvarsan  and  observed  for  a  considerable  period  of 
time  after  the  treatment.  The  Wassermann  test  gave  a  negative 
response  in  from  four  to  eight  weeks  after  the  injections  in  the  majority 
of  cases,  but  in  more  than  half  of  these  the  reaction  became  positive 
again  from  three  to  twelve  months  later.  In  some  cases  the  disease 
ran  a  malignant  course  with  a  constantly  negative  Wassermann 
reaction.  One  patient  had  been  persistently  treated  for  over  two  years 
with  every  known  means  of  combating  syphilis,  but  has  never  been 
free  from  manifestations  of  the  disease  for  a  single  week,  and  yet 
tlie  Wassermann  test  was  always  negative  throughout.  In  another 
malignant  case  mercury  proved  inefi'ectual,  but  under  salvarsan  the 
manifestations  of  the  syphilis  temporarily  subsided,  while  at  the 
same  time  the  previously  constantly  negative  Wassermann  findings 
became  positive.  The  findings  seem  to  indicate  that  although  salvarsan 
has  a  more  rapid  therapeutic  action  on  syphilis  than  mercury,  yet  it 
does  not  ensure  a  permanent  cure. 

Lumbar  Puncture  in  the  Treatment  of  Uremia. — Frey  {Correspond. 
Blait.J.  Schu-eiz.  Acrztc,  1912,  xlii,  623J  treated  8  of  20  cases  of  acute 
uremia  by  lumbar  puncture  and  permanent  benefit  resulted  in  all  but 
2  eases  in  which  the  process  was  too  far  ad\'anced  to  hope  for  even 
temporary  benefit.  In  1  case  reported  in  detail  repeated  venesection 
had  failed  to  relieve,  but  the  beneficial  effect  of  lumbar  puncture  was 
prompt  and  lasting.  Frey  believes  that  probably  the  effect  of  lumbar 
puncture  is  largely  due  to  relief  of  mechanical  pressure,  although  the 
removal  of  toxms  may  be  an  element.  Frey  notes  that  the  symptom- 
complex  of  uremia  is  dependent  upon  many  different  factors.  If  the 
principle  factor  is  retention  by  the  kidneys,  marked  benefit  will  be 
derived  from  infusion.  If  the  symptoms  are  largeh*  dependent  upon 
cardiac  weakness,  venesection  will  be  of  great  value.  It  is  in  the  type 
with  marked  cerebral  symptoms  that  lumbar  puncture  will  often  be 
of  great  value  toward  saving  life. 


Clinical  Experience  with  Luminal. — Loewe  (Deutsch.  med.  Woch., 
1912,  xxxxiii,  947)  says  that  luminal  is  a  valuable  sedative  and  hyp- 
notic in  all  forms  of  insanity  and  also  in  excessi\c  irritability  and 
insomnia  occurring  in  the  course  of  neurasthenia.  It  is  a  very  useful 
hypnotic  when  other  hypnotics  fail  or  are  contraindicated.  In  cases 
of  delirium  such  as  delirium  tremens,  luminal  exerts  a  sedative  action 
in  much  smaller  doses  than  are  necessary  with  veronal.  It  is  given  as 
a  hypnotic  to  normal  individuals  in  doses  of  usually  0.2  gram  and  at 
the  most  0.4  gram  is  necessary  to  secure  physiological  sleep.  The 
remedy  has  been  gi\en  in  much  higher  doses  in  insanity  without 
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appuroiit  ill  effects.  Untoward  effects  such  as  fall  in  bloofl  pressure 
intoxication  symptoms,  and  habit  formation  are  seen  only  in  long- 
continued  usage  of  the  remedy,  and  are  very  similar  to  those  prochiced 
by  veronal.  I.uminal  may  be  given  by  mouth  in  tablet  forni  or  the 
sodium  salt  of  luminal  which  is  easily  soluble  in  water  may  he  given 
in  solution.  The  sodium  salt  may  also  be  given  l)y  rectum,  but  it  is 
especially  valuable  in  that  it  may  be  given  hypodermically.  Loewe 
says  that  the  combination  of  small  doses  of  morphine  with  luminal  is 
as  effectual  as  hyoscin  except  its  action  is  not  so  prompt. 


The  Salvarsan  Treatment  of  Pernicious  Anemia. — Bramwell 
{British.  Med.  Jour.,  June^22,  1912,  p.  1418)  adds  to  a  previous  communi- 
cation in  which  he  reported  2  cases  of  pernicious  anemia  much  bene- 
fited by  the  administration  of  salvarsan.  These  2  patients  have 
remained  apparently  well  for  over  a  year  without  an}'  further  treat- 
ment. He  reports  5  other  cases  treated  on  the  same  plan.  One  of 
these  7  cases  showed  very  striking  improvement,  four  injections  of 
0.3  gram  each  being  given  during  a  period  of  six  weeks  during  which 
time  the  I'cd  blood  cells  increased  from  1,760,000  to  3,350,000  and  the 
hemoglobin  rose  from  52  per  cent,  to  78  per  cent.  During  the  year 
following  the  last  injection  the  blood  continued  to  improv^e  steadily, 
the  red  blood  cells  increasing  to  6,210,000  and  the  hemoglobin  rising 
to  120  per  cent.  Five  other  patients  showed  more  or  less  improvement, 
and  in  only  1  of  the  7  no  benefit  whatever  was  derived  from  the  treat- 
ment. Bramwell  believes  that  the  beneficial  effects  were  definitely 
dependent  upon  the  salvarsan  and  not  a  coincident.  He  is  of  the 
opinion  that  salvarsan  is  a  more  efficient  remedy  than  arsenic  given  by 
mouth.  To  secure  the  best  results  salvarsan  should  be  given  intra- 
muscularly, on  account  of  the  prolonged  action  which  results  from  its 
slow  absorjition  when  so  given. 


The  Treatment  of  Scarlet  Fever  with  Salvarsan. — Klemperer  and 
WotTA  (Therapie  d.  Geyenwart.,  1912,  liii,  198)  relate  their  experiences 
with  the  salvarsan  treatment  of  a  series  of  39  cases  of  scarlet  fever  of 
severe  type.  They  compare  the  results  they  obtained  with  cases 
occurring  in  the  same  epidemic  treated  by  the  usual  symptomatic 
method.  They  were  led  to  try  this  method  of  treatment  because 
of  the  curative  action  of  salvarsan  in  many  diseases,  not  closely 
related.  Among  these  may  be  mentioned  a  group  of  infections 
caused  by  some  variety  of  spirillum,  another  group  caused  by 
animal  parasites,  and  again  a  number  of  diseases  of  entirely  unknown 
origin.  Another  factor  which  led  them  to  try  salvarsan  was 
that  the  Wassermann  reaction  has  been  found  positive  in  severe 
types  of  scarlet  fever.  Of  the  39  cases  treated  with  salvarsan,  5 
died,  a  mortalit}^  of  12.6  per  cent,  as  compared  with  24.5  per  cent, 
mortality  in  44  cases  not  treated  with  salvarsan.  The  percentage  of 
complications  was  also  much  smaller  in  the  cases  treated  with  sal- 
varsan. Thus  otitis  media  developed  in  only  6.6  per  cent.,  as  com- 
pared with  14.3  per  cent,  in  the  untreated  cases;  nephritis  occurred 
in  25  per  cent,  as  against  43  per  cent.;  and  endocarditis  was  observed 
in  3  per  cent,  instead  of  16  per  cent.  The  therapeutic  effect  of  the 
remedy  was  marked  upon  the  course  of  the  disease,  especially  upon 
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the  temperature.  In  all  hut  2  cases  the  temperature  fell  by  crisis 
shortly  after  the  injection.  This  fall  was  followed  by  a  rise  on  the 
following?  day,  but  seldom  to  the  original  height  of  the  fever.  A  few 
of  the  patients  received  a  second  injection  of  salvarsan.  The  doses 
gi\en  were  0.1  to  0.2  gram  to  infants,  0.."^  gram  to  older  children,  and 
()..")  gram  to  adults.  Most  of  the  injections  were  given  intravenously 
and  only  were  given  in  highly  diluted  form  intramuscularly  when  intra- 
venous injections  were  impossible.  Klemperer  and  Woita  hope  that 
further  experience  will  confirm  their  belief  in  the  value  of  salvarsan 
in  the  treatment  of  scarlet  fever. 
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Vaccines  in  the  Treatment  of  Pertussis. — Maynard  Ladd  (Archives 
of  Pediatrics,  1912,  xxix,  581)  reports  the  results  of  vaccines  prepared 
from  Bordet's  bacillus  on  cases  of  pertussis.  Bordet's  bacillus,  while 
not  universally  recognized,  is  fairly  well  established  as  the  causative 
factor  in  pertussis.  It  is  a  small  cocco-bacillus  found  in  the  expectora- 
tion from  the  paroxysmal  cough  of  pertussis;  it  can  be  grown  on  serum 
or  blood-bouillon  and  gives  the  agglutination  and  complement  test 
for  pertussis.  Vaccines  from  this  bacillus  were  used  on  selected  cases 
of  typical  pertussis,  the  blood  counts  showing  a  relative  increase  in 
the  mononuclear  cells.  A  minimum  interval  of  five  days  was  allowed 
between  injections,  but  the  intervals  were  often  increased  to  two  weeks, 
as  the  cases  were  not  brought  to  the  hospital  regularly.  There  were 
no  general  or  local  reactions  from  the  injections,  and  as  many  as 
40,000,000  bacteria  were  given  as  one  dose  to  children  aged  nine 
months,  and  Avere  repeated  several  times  without  bad  effect.  No  other 
treatment  but  the  vaccine  was  given.  All  the  children  recovered 
without  complications  on  an  average  in  five  weeks  after  beginning 
the  injections.  On  an  average  the  cases  were  in  the  third  week  of  the 
disease  when  the  treatment  was  started.  The  usual,  long  drawn  out 
course  lasting  from  two  to  three  months  was  absent.  It  is  believed 
that  by  using  larger  doses  at  shorter  intervals  a  greater  efficiency  of 
the  vaccines  may  be  established. 


Intestinal  Poisoning  under  the  Guise  of  a  Cerebral  Affection. — 
Osw.\LD  Meyer  (Dcutscli.  vied.  Woch.,  1912,  xxxviii,  looO)  calls 
attention  to  that  class  of  intestinal  toxemias  occurring  in  children 
aged  under  three  years  in  which  the  cerebral  symptoms  hide  the  true 
condition  and  made  a  correct  diagnosis  difficult.  Many  cases  of  the 
cerebral   type   would   be  su\i'd   if   llic   inicstinal   condition    were   sus- 
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pectcd,  Jiiid  adt-qiiute  treatment  given  for  it.  He  describes  one  case  as 
an  ('xaini)le  in  which  the  child  became  suddenly  ill  with  fever,  vomiting, 
convulsions,  coma,  athetoid  movements,  and  spasticity  of  the  left 
arm,  loss  of  patellar  and  pujiillary  reflex,  spasticity  of  the  left  side,  and 
conjugate  deviation  of  the  eyeballs.  The  condition  continued  four 
days,  improving,  however,  when  purgation  and  colonic  irrigation 
were  employed  because  offensive  stools  suggested  intestinal  poisojiing. 
The  coma  and  loss  of  reflexes  persisted  for  four  days,  clearing  up 
slowly.  The  urine  was  negative.  The  child  recovered  under  the 
treatment  for  intestinal  poisoning,  and  in  nine  days  was  well.  Con- 
jugate deviation  is  usually  found  only  in  true  cerebral  conditions, 
although  one-sided  convulsions  and  spasticity  may  occur  in  intestinal 
poisoning.  The  cerebral  localization  suggested  by  the  one-sided 
symptoms  can  only  be  explained  by  a  general  diffuse  irritation  of  the 
centres,  which  had  more  effect  upon  certain  motor  centres  than  upon 
others.  Meyer  mentions  a  second  case  in  which  the  long  duration  of 
the  cerebral  symptoms  could  only  be  explained  by  the  severe  symptoms 
of  intestinal  poisoning,  the  foul  odor  of  the  stools  persevering  for  four 
days  even  after  the  cleaning  out  of  the  bowel.  One  should  not  neglect 
this  possibility  of  intestinal  poisoning  in  cerebral  cases  and  should 
not  employ  chloral  too  soon  or  too  freely  until  the  intestinal  tract  is 
thoroughly  cleaned  out.  If  the  interval  between  the  onset  and  the 
clearing  of  the  bowel  l)e  too  long  the  symptoms  w^ill  continue  until  the 
poisons  get  out  of  the  blood  stream.  To  facilitate  the  latter  the  use  of 
normal  saline  solution  is  advised. 


Massage  in  Wasting  Diseases  of  Children. — J.  M.  MacPhail  {British 
Jour.  Child.  Dis.,  1912,  ix,  404)  reports  excellent  results  in  infants 
with  wasting  diseases  by  employing  general  massage.  He  holds  that 
wasted  babies,  particularly  in  infirmaries  and  institutions,  do  not 
thrive  better  because  they  lie  inertly  most  of  the  time  and  are  not 
nursed  and  handled,  thereby  missing  a  general  manipulation  essential 
to  muscular  and  vascular  tone.  He  describes  his  results  with  children 
in  the  wards  of  a  hospital.  These  children  were  rubbed  routinely  with 
codliver  oil,  but,  as  many  of  them  did  badly,  he  instituted  general 
massage  lasting  half  an  hour,  and  stretching  out  all  the  muscles.  He 
also  employed  the  Schafer  and  Sylvester  methods  of  artificial  respira- 
tion to  promote  better  circulation  and  prevent  stagnation  in  the  lungs. 
The  general  and  local  conditions  speedily  improved,  the  muscles  became 
firm,  and  the  children  ate  and  slept  better.  In  one  case,  a  baby  aged 
seven  months,  wasted  from  a  chronic  diarrhea,  gained  4  pounds  2 
ounces  in  tw^elve  weeks,  and  improved  markedly.  Another  case  of 
marked  rickets  with  intestinal  catarrh  m  a  baby  aged  ten  months, 
gained  4  pounds  1  ounce  in  seven  weeks,  and  showed  marked 
improvement.  All  the  cases  were  improved  by  this  treatment.  Both 
of  the  cases  cited  above  gained  without  any  alteration  in  diet. 


The  Treatment  of  Asthma  in  Children. — H.  E.  Knopf  {Berlin,  klin. 
Woch.,  1912,  xlix,  1566)  reports  5  cases  of  asthma  in  children,  all  of 
them  cured  and  with  no  return  of  the  disease  so  far.  Asthma  is  found 
in  children  more  frequently  than  is  commonly  believed.    The  import- 
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ant  i)arf  of  the  tivatiiient  lies  in  teaehing  tlie  patient  to  use  his  inuseles 
of  respiration  properly.  In  asthma  the  thorax  attempts  inspiration 
at  the  same  time  that  the  al)clomen  attempts  expiration.  All  com- 
plications of  asthma,  excepting  the  nervous  forms,  are  henefiteri  and 
often  cured  by  this  method  of  treatment.  Other  therapeutic  measures 
are  naturally  not  neglected,  especially  the  supervision  of  the  child's 
food,  especial  stress  being  laid  on  having  only  milk  and  vegetables  for 
supper  and  having  them  eaten  early  so  that  the  stomach  is  empty  at 
bedtime.  Attention  to  the  child's  environment  and  hygiene  are 
important  factors  in  treatment,  and  it  is  advisable  that  the  child  be 
given  sanatorium  treatment  for  a  short  time  for  its  psychic  effect. 
It  appears  that  asthma,  like  stuttering,  sometimes  disappears  at 
puberty.  The  treatment  includes  psychical  influence,  development, 
change  of  environment,  and  the  teaching  of  normal  breathing  by 
daily  breathing  gymnastics. 


Typhoid  Fever  in  Infancy. — J.  P.  Crozer  Griffith  (Archives  of 
Pediatrics,  1912,  xxix,  .")G."))  gives  an  analysis  of  75  cases  of  typhoid 
fever  in  infants  aged  tAvo  and  one-half  years  and  under.  The  duration 
of  the  onset  in  44  cases  was  not  over  seven  days  in  58  per  cent.,  and 
not  over  five  days  in  28  per  cent.  In  some  cases  the  onset  lasted  only 
two  or  three  days.  It  was  sudden  in  35  per  cent,  and  rapid  in  27  per 
cent,  of  the  cases,  illustrating  the  tendency  to  rapid  onset  in  children. 
Fever  rose  rapidly,  reaching  its  height  much  sooner  than  in  adult  life. 
There  is  a  much  greater  tendenc\'  to  diarrhea  during  the  onset  in  chil- 
dren than  in  early  or  later  childhood,  and  this  symptom  was  present 
in  57  per  cent,  in  this  series.  Vomiting  occurred  as  an  early  symptom 
in  34  per  cent,  of  the  cases.  Headache  was  noted  in  14  cases,  all  aged 
at  least  two  years.  Cough  was  infrequent  at  the  onset,  being  noted 
in  only  18  cases.  Epistaxis  is  significant  by  its  absence,  being  noted 
in  but  4  cases.  Tympanitis  is  infrequent  at  the  onset.  Abdominal 
pain  or  tenderness  was  noted  in  but  12  cases.  Convulsions  were  noted 
in  but  3  cases,  showing  the  striking  absence  of  this  sign.  The  symp- 
toms of  the  developed  attack  show  many  digestive  signs.  Coated 
tongue  is  common,  anorexia  infrequent,  and  abdominal  distention, 
and  bronchitis  common.  Nervous  symptoms  are  not  marked,  and  the 
typhoid  state  exceptional.  The  course  of  the  fever  is  not  characteristic, 
being  steadily  high  or  moderate,  and  later  often  irregular,  but  it  may  be 
irregular  from  the  beginning.  The  fall  is  often  rapid.  The  total 
duration  of  fever  is  three  weeks  or  less  in  most  of  the  cases.  Typhoid 
roseola  is  common,  appears  early,  from  the  fourth  to  the  sixth  day, 
and  was  present  in  48  cases.  The  spleen  was  enlarged  in  one-half  of 
the  cases.  The  Widal  reaction  is  characteristic,  as  in  adults.  Leuko- 
cytosis is  absent.  The  urine  often  shows  albumin  and  casts.  Com- 
plications occurred  in  31  cases  and  consisted  of  exanthemata,  1  intestinal 
hemorrhage,  and  25  per  cent,  of  suppurative  processes,  the  last  being 
a  tendency  in  infancy.  Relapses  occurred  in  3  cases.  The  type  of 
the  cases  was  rather  severe,  the  mortality  being  12  or  16  per  cent. 
The  treatment  was  symptomatic.  Tubbing,  with  the  water  at  90° 
or  100°  F.  is  preferred  to  sponging.  The  diet  was  largely  milk,  including 
cereal  gruels,  broth,  and  beef  juice. 
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Uterine  Scar  after  Cesarean  Section. — Harrar  (Amer.  Jour. 
Ohsfctrics,  May,  1912)  contributes  an  interesting  paper  upon  uterine 
scar  after  Cesarean  section,  by  giving  the  experience  of  the  Lying-in 
Charity  of  New  York.  He  reports  3  instances  of  vaginal  delivery  in 
patients  who  had  previously  had  abdominal  Cesarean  section,  describes 
the  gross  appearance  of  the  scar  in  repeated  sections,  and  reports  cases 
of  rupture  of  the  uterus,  4  in  number,  after  one  or  more  sections. 
Microscopic  studies  were  made  of  the  scar  in  cases  of  rupture,  and  in 
those  cases  where  rupture  had  not  occurred.  He  concludes  that  in 
undertaking  Cesarean  section  on  a  patient  who  has  been  long  in  labor, 
with  ruptured  membranes,  and  who  may  be  infected,  we  must  recognize 
the  probability  of  obtaining  a  poorly  healed  scar  which  would  make 
future  pregnancy  dangerous.  In  repeated  Cesarean  section  it  is  best 
to  excise  the  old  uterine  scar  rather  than  make  a  new  incision  parallel 
to  it,  thus  avoiding  the  isolation  of  a  weakened  strip  of  uterine  wall 
between  two  scars.  In  the  after-treatment  of  Cesarean  section, 
should  lochia  be  retained,  intrauterine  douches  should  not  be  given 
because  of  the  danger  of  infection  and  mechanical  injury  to  the  uterine 
woimd.  In  managing  a  case  where  Cesarean  section  has  been  previously 
performed  for  the  relative  indication,  one  must  be  guided  by  the  his- 
tory of  the  previous  convalescence,  as  well  as  by  the  method  of  suture 
employed.  We  must  thus  estimate  the  integrity  of  the  old  scar  and 
its  capacity  to  endure  the  strain  of  vaginal  delivery.  The  microscopic 
study,  in  cases  where  rupture  had  occurred,  showed  that  in  some 
patients  the  normal  uterine  muscle  had  not  developed  in  the  scar,  but 
had  been  replaced  by  attenuated  connective  tissue,  which  readily  gave 
way.  In  other  cases  rupture  occurred  through  uterine  muscle  the 
nutrition  of  which  had  been  impaired  by  the  adjacent  scar. 


Ruptme  of  the  Cranial  Dura  Mater  in  the  Newborn. — Meyer  and 
Hauch  of  Copenhagen  (Archiv.  mensuellcs  VOhstHriquc,  March,  1912) 
report  28  cases  of  rupture  of  the  cranial  dura  mater  in  the  newborn 
occurring  in  1200  confinements.  In  13  this  rupture  and  hemorrhage 
were  considered  the  cause  of  death;  6  of  these  were  still-born,  and  7 
born  living.  In  4  cases  the  child  was  very  large  and  was  extracted 
by  a  difficult  forceps  operation.  In  1  case  the  birth  was  accomplished 
by  difficult  breech  extraction.  In  all,  death  was  the  result  of  this 
accident  in  12  cases  in  1200  confinements,  or  1  in  100.  Hemorrhage  is 
greatest  where  the  rupture  is  at  the  tentorium,  as  there  the  vessels 
are  most  abundant.  Rupture  through  the  falx  cerebri  does  not  cause 
great  bleeding,  and  in  no  case  was  serious  injury  observed  in  the 
inferior  longitudinal   sinus.     Where   the   two   layers   of   dura   mater 


OBSTETRICS  709 

liave  completely  ruptured,  lieniorrhaf^e  is  abundant,  and  the  child 
is  still-lxtrn.  In  .some  instances  a  larfje  vein  is  torn  across.  This 
accident  occurs  in  spontaneous  labor  where  expulsion  occurs  very 
rapidly.  In  one  case  the  child  died  from  ulcer  of  the  stomach,  prob- 
ably due  to  hemorrhage  some  days  after  delivery.  In  10  cases  breech 
extraction  produced  the  accident;  in  1  case  difficult  forceps  extrac- 
tion. Comparison  shows  that  this  rupture  occurs  more  often  when  the 
child  is  extracted  by  the  feet  and  breech  than  when  delivered  by 
forceps. 


Prognosis  of  Repeated  Classic  Cesarean  Section. — Mairoton 
{Archie.  incnsucUcs  rOb.stririqiie,  !March,  1912)  reports  38  cases  of 
repeated  Cesarean  section  in  the  Tarnier  clinic  at  Paris.  It  was  found 
that  where  the  first  operation  had  been  done  under  aseptic  precautions, 
with  a  correct  suture,  the  risk  of  rupture  in  the  scar  in  subsequent 
labor  was  not  sufficient  to  cause  hesitation  in  performing  section.  In  the 
repeated  operation,  in  7  cases  there  were  adhesions  which  complicated 
somewhat  the  second  procedure.  In  2  there  were  adhesions  between 
the  uterus  and  omentum,  and  in  2  l)etween  the  uterus  and  the 
abdominal  wall.  There  seemed  to  be  no  difference  in  the  various 
sorts  of  suture  material  provided  they  were  sterile  and  properly 
introduced.  Infection  is  a  great  cause  for  adhesions,  but  this  may  be 
so  mild  as  to  produce  few  if  any  symptoms.  Adherence  of  the  mem- 
branes to  the  uterine  wall  renders  delivery  more  easy;  hemorrhage  was 
not  observed.  It  was  thought  best  to  excise  the  old  scar  at  the  follow- 
ing operation.  In  making  the  repeated  section,  the  operator  must  be 
careful  in  opening  the  abdomen  to  avoid  the  coils  of  intestine  which 
may  be  adherent  to  the  abdominal  wall.  At  repeated  operation,  the 
(juestion  of  sterilizartion  must  be  decided  by  the  circumstances  present 
with  each  patient.  Abortion  does  not  occur  as  a  result  of  this  operation, 
and  a  premature  labor  rarely  happens.  In  19  cases  the  patient  came 
into  .spontaneous  labor  at  term,  or  was  operated  upon  at  term,  just 
before  the  commencement  of  labor.  In  one  patient  in  whom  a  third 
operation  was  done,  the  uterus  was  adherent  to  the  surrounding  tissues. 
Mairoton  concludes  from  his  experience  that  the  repeated  operation 
is    justifiable. 


Retroversion  of  the  Gravid  Uterus  with  Over-distention  of  the 
Bladder,  and  Hematuria. —J^xkkis  (Jour,  of  Ohst.  and  Gijncc.  of  Brifi.sh 
luiipirf,  .\pril,  \\H'2)  reports  the  ca.se  of  a  nuiltipara  about  four  months 
pregnant,  who  had  severe  pain  in  the  lower  part  of  the  abdomen,  and 
great  difficulty  in  emptying  the  urinary  bladder.  As  some  urine  was 
discharged,  and  the  patient  objected  to  the  use  of  the  catheter,  it  was 
not  employed.  The  patient  continued  to  suffer  with  pain  in  the  bladder 
region  and  could  only  pass  urine  with  difficulty.  The  abdomen 
increased  in  size  and  the  legs  became  swollen.  On  admission  to  hos- 
pital the  abdomen  was  greatly  distended  by  a  tense  elastic  tunior, 
reaching  within  an  inch  of  the  l)order  of  the  ribs.  Seven  pints  of 
clear  urine  were  withdrawn  by  catheter.  Three  and  one-half  hours 
afterward,  three  and  one-half  pints  were  withdrawn.  On  examination 
the  uterus  was  found  pregnant,  about  three  months,  lying  above  the 
pelvic  brim,  and  extending  into  the  abdomen.     It  had  previously 
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been  displaced  by  the  fingers,  the  first  examination  having  found  the 
uterus  in  the  hollow  of  the  sacrum.  The  subsequent  treatment  of 
the  case  consisted  in  catheterization  every  four  hours  and  the  adminis- 
tration of  urotropin.  Examination  of  the  urine  showed  the  presence 
of  red  blood  corpuscles  Vvith  alkaline  reaction.  Microorganisms  were 
absent.  A  rubber  ring  was  worn  for  some  time  until  the  uterus  was 
sufficiently  large  to  remain  above  the  pelvis,  and  the  urine  had  become 
normal.    The  patient's  pregnancy  went  on  normally. 


Cesarean  Section  for  Dystocia,  Due  to  Coils  of  the  Cord  around 
the  Fetus. — Briggs  (Jour,  of  Ohst.  and  Gyncc.  of  British  Empire, 
\\)Y\\,  1912)  reports  the  case  of  a  multipara  in  labor,  the  fetal  head 
lying  transversely  above  the  brim,  with  the  occiput  to  the  right. 
Labor  had  been  in  progress  ten  and  one-half  hours,  but  the  cervix 
admitted  one  finger  only.  On  the  following  day  the  membranes 
ruptured  prematurely,  with  half  dilatation.  Progress  ceased,  and  the 
patient's  pains  were  Ciuieted  by  morphine.  On  examination,  a  short 
cord  was  diagnosticated  as  the  cause  of  delay,  and  as  mother  and 
child  were  in  good  condition,  delivery  was  effected  by  Cesarean  section. 
The  fetus  weighed  8  pounds,  2  ounces;  the  cord  measured  28  inches  in 
length,  and  was  coiled  tightly  about  the  fetal  neck.  The  placenta 
was  implanted  on  the  anterior  right  wall  of  the  uterus,  and  in  delivering 
the  child  a  large  area  of  the  placenta  and  its  short  portion  of  intact 
cord  were  withdrawn.  The  pallor  of  the  child  was  threatening  at 
first,  but  the  child  was  resuscitated  when  the  cord  was  loosened. 


Congenital  Graves'  Disease,  and  Total  Occlusion  of  the  Duodenum 
in  the  Newborn. — White  (Jour,  of  Ohst.  and  Gynec.  of  the  British 
Empire,  April,  1912)  reports  the  l)irth  of  a  fetus  in  the  first  labor  of  a 
mother  who  suffered  during  pregnancy  with  characteristic  exophthal- 
mic goitre.  The  child  was  delivered  by  forceps,  weighing  4  pounds,  6 
ounces.  It  presented  the  characteristic  features  of  Graves'  disease, 
with  exophthalmos  and  tremor  of  the  hands.  The  thyroid  was 
enlarged,  the  heart  action  very  rapid,  and  a  loud  murmur  was  heard 
over  the  precordium.  The  child  remained  deeply  cyanosed.  It  lived 
thirty-five  hours  only.  The  mother  improved,  but  in  a  subsequent 
pregnancy  her  symptoms  again  became  worse,  and  she  gave  birth 
to  a  stillborn,  premature  child,  without  abnormality.  An  examination 
of  the  body  of  the  fetus  showed  a  large  subdural  hemorrhage  over 
the  right  parietal  region,  extending  over  the  temporosphenoidal  lobe. 
The  suprarenals  were  large,  the  thyroid  enlarged,  and  an  accessory 
thyroid  was  found  under  the  root  of  the  tongue.  The  thyroid  sub- 
stance, on  examination,  was  sterile.  Microscopic  examination  of  the 
thyroid  showed  proliferation  of  cells,  with  colloid  material.  The 
second  case  was  that  of  a  normal,  and  normally-sized  male  infant 
born  in  spontaneous  labor  from  a  healthy  multipara.  At  birth  there 
was  a  large  umbilical  hernia,  whose  sac  covering  burst,  exposing  the 
intestine.  The  lower  end  of  the  bowel  reached  the  abdominal  cavity 
through  an  aperture  immediately  above  the  umbilicus,  causing  suffi- 
cient compression  to  produce  congestion  in  the  intestine.  The  hernia 
was  too  large  to  permit  of  its  reduction  by  operation.  Beginning 
peritonitis  was  present.     The  child  took  nourishment  for  some  hours, 
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Imt  later  vomited  a  larije  (|uaiitity  of  fluid.  The  meeoiiiniu  was  white 
in  eoh)r,  and  a  diaj^uosis  of  eongeiiital  obliteration  of  the  l)ile  ducts 
was  made.  The  child  had  seemed  to  he  in  constant  pain,  which  was 
not  suhdued  hy  iiiori)hine.  Death  occurred  after  thirty-six  hours. 
On  postmortem  examination  llie  duodeiunn  ended  in  a  cul-de-sac 
lined  with  normal  nuicous  memhrane.  There  was  nothing;  to  indicate 
where  the  jejunum  was  attached,  hut  on  the  outer  coat  of  tlu-  hlind 
extremity  was  a  solid  cord  continuing  into  the  small  intestine,  of  the 
usual  size.  The  occlusion  was  not  near  the  neck  of  the  liernial  sac. 
The  whole  intestine  was  filled  with  white  cheesy  material  containing 
no  trace  of  hile. 


GYNECOLOGY 


UNDER   THE   CHARGE    OP 


JOHN   G.  CLARK,   M.D., 

PROFESSOR    OF    GYNECOLOaY    IN    THE    UNIVERSITY    OF    PENNSYLVANIA,    PHILADF.LPHIA. 


Kidney  Changes  Following  Sudden  Occlusion  of  the  Ureter. — In 
view  of  the  varied  and  often  diametrically  o])posite  statements  as  to 
just  what  happens  to  the  kidney  after  occlusion  of  the  ureter,  which 
are  to  be  found  in  the  standard  text-books,  and  of  the  by  no  means 
infrequent  occurrence  of  injury  to  the  ureter  during  gynecological 
operations,  several  studies  of  the  sul)ject  from  the  experimental  and 
clinical  standpoint,  which  have  recently  been  reported,  are  of  interest. 
Kawasoye  {Zeifschr.  f.  qyn.  Urologic,  1912,  iii,  172),  whose  investiga- 
tions as  to  the  best  method  of  permanently  occluding  the  ureter,  when 
it  is  desired  to  do  this,  have  already  l)een  reviewed  in  these  pages,  has 
examined  the  kidneys  in  a  series  of  10  rabbits  killed  from  two  to 
.seventy  days  after  the  ligation  of  one  ureter.  He  found  a  hydro- 
nephrosis of  the  corresponding  kidney  in  every  instance,  this  being 
greater  in  amount  the  longer  the  time  which  had  elapsed  between  the 
operation  and  the  death  of  the  animal.  Up  to  the  fourteenth  day  he 
found  an  increase  in  the  weight  of  the  parenchyma,  due  to  retained 
urine  in  the  tubules;  after  this  time  atrophy  occurs.  The  chief  micro- 
scopic changes  noted  were  hyperemia,  dilatation,  and  atrophy  of  the 
tubules;  complete  disintegration  of  the  entire  parenchyma  did  not 
occur  in  any  of  his  experiments,  but  he  believes  that  that  would  doubt- 
less have  been  the  end  result,  had  any  of  the  animals  been  permitted 
to  live  long  enough.  In  a  similar  series  of  experiments,  where  the 
ureter  was  loosely  tied,  but  not  completely  occluded,  no  hydrone- 
phrosis was  produced,  merely  a  marked  dilatation  of  the  ureter  above 
the  point  of  ligation.  A  third  series  of  experiments  was  undertaken 
to  ascertain  how  long  a  ureter  can  remain  completely  occluded  without 
the  kidney  losing  its  integrity.  It  was  found  that  if  the  ureteral 
obstruction  is  removed  in  from  two  to  four  days,  the  kidney  under- 
goes complete  functional  regeneration,  as  judged  by  the  indigo- 
carmine  test;  partial  regeneration  may  take  place  up  to  one  or  two 
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weeks,  but  after  three  weeks  no  secreting  power  whatever  coiihl  l)e 
(leiuoiistrated.      Quite   similar  experiments   liave   l)een   performed   on 
'AO  (loKs  by  Scott  {Surg.,  Gyn.  and  Oh.sfcf.,  1912,  xv,  296).     In  some  of 
these  he  prochiced  a  permanent,  in  others  jm  intermittent  ohstruetion, 
by  ligating  the  ureter  with  a  rubber  band,  tight  enough  to  produce 
complete  obstruction  until  the  pressure  in  the  pelvis  of  the  kidney 
became  sufficient  to  stretch  the  rubber  band  and  let  the  fluid  escape. 
He  also  found  that  complete  obstruction  to  the  ureter  always  causes 
hydronephrosis,  the  degree  depending  upon  the  duration  of  the  obstruc- 
tion; intermittent  obstructicm  has  the  same  effect,  but  does  not  act 
so  (piiekly.     He  found  the  chief  changes  in  the  parenchyma  to  be 
dilatation,  first  of  the  straight  tul)ules,  then  of  the  convoluted  tubules, 
and  lastly  of  the  glomeruli.     His  experience  has  been  that  in  even  the 
highest    degree    of   hydronephrosis    the    kidney    epithelium    is    never 
entirel}^  destroyed,  but  is  capable  of  further  secretion;  in  only  one  of 
his  cases  of  incomplete,  and  in  no  case  of  complete  obstruction,  did 
atrophy  of  the  kidney  occur.     A  study  of  the  same  subject,  from  the 
clinical  as  well  as  the  experimental  side,  is  reported  by  Barney  (Surg., 
Gyn.,  and  Obsfd.,  1912,  xv,  290).    He  has  collected  from  the  literature 
and   by  personal  communication   02   cases  of  sudden   and   complete 
ligation  of  the  ureter  by  ligature  or  clamp,  most  of  these  having  occurred 
during  a  vaginal  or  abdominal  hysterectomy.    In  46  of  these  cases  the 
occlusion  was  unilateral,  in  10  bilateral.    In  20  per  cent,  of  the  former, 
no  symptoms  whatever,  either  immediate  or  remote,  were  noticed,  the 
patients  making  a  complete  and  uneventful  recovery.     In  but  1  case 
of  unilateral  obstruction  did  anuria  and  death  follow.     This  agrees 
with  Barney's  experimental  results,  unilateral  ligation  of  the  ureter 
in  26  dogs  and  7  rabbits  failing  in  a  single  instance  to  produce  this 
renorenal  reflex.     In  26  per  cent,  of  the  cases  of  unilateral  obstruction 
obser\ed  clinically  there  was  some  transient  pain  or  tenderness  in  the 
kidney  region,  but  only  in  one  instance  was  this  so  persistent  as  to 
necessitate  a  subsequent  nephrectomy.     In  no  case  of  bilateral  liga- 
tion was  any  pain  produced.     Barney  believes  that  where  pain  is 
produced  this  is  probably  the  result  of  intense  renal  congestion,  with 
stasis  of  urine;  owing  to  the  formation  of  anastomosing  vessels,  pro- 
viding   new    channels    for    the    venous    circulation,    this    congestion 
gradually  subsides,  and  the  pain  is  relieved.     In  24  per  cent,  of  the 
clinical  cases,  urinary  fistulte  established  themselves,  an  occurrence 
which  was  never  noted  in  the  experimental  work.     In  15  per  cent,  of 
the  unilateral  ligations,  infection  of  the  corresponding  kidney  followed, 
but  this  was  never  seen  in  the  l)ilateral  cases.    Experimentally,  Barney 
also  has  found  that  ligation  of  one  ureter  is  practically  always  followed 
by  the  de\elopment  of  hydronephrosis.    In  only  15  of  the  clinical  cases 
was  the  subsecpient  condition  of  the  kidney  noted,  but  in  12  of  these 
hydronephrosis  was  present.     In  most  of  them  the  obstruction  was 
relieved  before  many  days  had  elapsed,  so  that  no  large  sacs  were 
encountered.     In  one  instance  the  obstruction  was  not  released  until 
ten  days  after  the  operation,  but  then  the  kidney  took  up  its  normal 
function,  apparently  unimpaired;  the  same  was  true  of  several  others 
in  which  the  occlusion  has  lasted  from  five  to  six  da^'s.     From  these 
facts,  and  the  results  of  experimental  work,  Barney  concludes  that 
after  the  release  of  a  ureter  long  obstructed,  the  kidney  usually  displays 
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niiiarkal)lc  n'ciipcratix  »•  power;  an  or^^aii  wliicli  at  first  apjH'ars  of 
littk'  \aliic  may  i)ro\t'  an  im|)ortaiit  factor  in  the  elimination  of  mcta- 
liolic  wast*',  so  that  nnU-ss  a  kiilney  under  these  eireumstanees  is 
(lelinitely  i)ro\e(i  worthh-ss,  nephrectomy  shonhl  not  he  hastily 
jH-rformed. 

Operation  for  Carcinoma  of  the  Vulva.  Siokc  kki>  (Zcntnilhl.  f. 
Injn.,  1912.  xxwi,  ll(L')  calls  attention  to  the  almost  miilormly  had 
results  that  are  ohtained  in  the  surgical  treatment  of  vulvar  car- 
cinonui,  and  to  the  lack  of  any  serious  efforts  to  improve  them,  com- 
parahle  to  those  which  ha\e  l)een  expended  on  carcinoma  of  the  cervix. 
He  helieves  that  these  had  results  are  due  chiefly  to  the  very  early 
metastases  caused  by  this  form  of  carcinoma  in  the  rej^ional  and  more 
distant  lymph  >jlan(ls,  tofjether  with  the  age  and  ])oor  general  condition 
of  numy  of  the  i)atients.  The  glands  })rinci])al]y  affected  are  the 
inguinal,  iliac,  and  hypogastric.  Although  the  latter  can  l)e  reached 
extraperitoneally  by  a  pararectal  incision,  Stoeckel  prefers  to  approach 
them  transperitoneally  after  opening  the  abdomen  in  the  midline,  as 
this  permits  of  a  better  view  and  more  thorough  extirpation.  Having 
removed  as  thoroughly  as  possilbe  all  the  pehic  glands,  the  lapar- 
otomy wound  is  closed,  and  two  long  oblique  incisions  are  made, 
starting  at  each  anterior  superior  spine,  and  meeting  in  an  ol)tuse 
angle  over  the  mons  veneris.  Through  these  the  inguinal  glands  with 
their  surrounding  tissue  are  removed  in  one  mass,  care  })eing  taken 
to  clean  out  the  triangle  betw^een  the  sartorius  and  pectineus  down  to 
the  fascia  and  vessels.  This  accomplished,  the  next  step  is  to  make 
a  vertical  incision  from  the  mons  veneris  downward,  passing  around 
the  vulva,  and  then  to  shell  out  the  entire  vulvovaginal  tissue,  keeping 
close  to  the  anterior  surface  of  the  symphysis  and  the  internal  edge  of 
the  pubic  arch.  Only  after  complete  freeing  of  the  vagina  from  the 
urethra,  from  the  pubic  Ijone,  and  from  the  rectum,  is  the  tumor  mass 
finally  cut  away.  All  wounds  are  closed  with  fairly  free  drainage,  and 
a  permanent  catheter  is  placed  in  the  bladder.  Stoeckel  l:)elieves 
that  if  ever}'  case  of  vulvar  carcinoma,  in  which  there  is  the  slightest 
chance  of  radical  extirpation,  were  subjected  to  this  operation,  carri<'d 
out  under  spinal  anesthseia,  the  percentage  of  permanent  cures  would 
be  much  higher  than  it  is  at  present. 


Trauma  as  a  Factor  in  Rupture  of  Pyosalpinx. — ^Three  interesting 
cases  of  the  rupture  of  a  pyosalpinx,  in  which  the  immediate  cause 
appeared  to  be  a  single  acute  trauma,  are  rei)orted  l)y  Jawokski  (6'//». 
Rundschau,  1912,  vi,  478).  The  first  case  w^as  that  of  a  woman,  aged 
thirty-six  ;s^ears.  Several  workmen  were  carrying  a  piano  out  of  her 
house,  and  appeared  to  be  letting  it  fall,  w^hen  the  patient  sprang 
forward  and  made  a  violent  effort  to  help  lift  it.  She  immediately 
fell  to  the  ground  in  a  faint;  in  a  half  hour  vomiting  set  in,  accom- 
panied by  clammy  sweat.  In  a  few  hours  she  died,  and  at  autopsy 
both  tubes  were  found  tran.sformed  into  pus  sacs,  the  left  one  containing 
an  area  of  rupture  the  size  of  a  dollar.  Death  was  due  to  acute  peri- 
tonitis. The  second  patient  was  aged  forty  years.  On  the  third  day 
of  a  menstrual  period  she  was  seized  with  sudden,  lancinating  pain 
in  the  lower  abdomen  immediately  after  lifting  a  heavy  wash-tub. 
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SIic  it'll  unconscious;  this  was  followed  in  her  case  also  by  vomiting 
and  collapse.  Death  occurred  the  same  night.  At  autopsy  an  area 
of  rupture  the  size  of  a  bean  was  found  on  the  anterior  wall  of  a  left 
p}osalpinx,  accompanied  by  an  acute  pelvic  peritonitis.  The  third 
patient  was  aged  forty-two  years.  She  was  seized  during  the  act  of 
coitus,  performed  during  the  menstrual  period,  with  lancinating 
pains,  followed  by  violent  vomiting,  and  died  on  the  following  day. 
At  autopsy  bilateral  pyosalpinx  was  found,  with  acute  peritonitis. 
In  the  mid  portion  of  the  right  tube  was  an  opening  from  which  thick, 
yellowish  pus  was  discharged.  In  all  these  cases  the  rupture  occurred 
after  physical  exertion,  which  was  accompanied  by  increased  abdominal 
pressure.  In  2  menstrual  congestion  seems  to  have  played  some  role, 
and  Jaworski  believes  that  the  congestion  attendant  upon  coitus  may 
also  be  at  times  an  important  factor.  The  extreme  gravity  of  rupture 
of  an  acute  pyosalpinx  is  well  illustrated  by  these  3  cases,  in  every 
one  of  which  the  patient  died  inside  of  twenty-four  hours,  In  one  case 
operation  was  advised,  and  refused,  but  in  the  others  the  condition  of 
the  patient  was  so  desperate  from  the  start  that  operatixe  interference 
could  not  be  considered. 


DISEASES    OF   THE  LARYNX  AND    CONTIGUOUS 
STRUCTURES 


UNDER   THE    CHARGE    OF 

J.  SOLIS-COHEN,  M.D. 

OF    PHILADELPHIA. 


Carcinoma  of  the  Tongue  Treated  by  Adrenalin. — Holscher 
reports  {Annalcs  des  Mai.  dc  l' Oreille,  du  Lar.,  du  Nez  et  du  Phar.,  7 
Livraison,  1912)  a  case  of  carcinoma  of  the  tongue,  the  size  of  a  hen's 
egg,  which  had  necessitated  tracheotomy.  He  commences  by  injecting 
a  few  drops  of  adrenalin,  gradually  increasing  to  2  grams  a  day.  As  a 
result,  the  tumor  began  to  undergo  gangrene  and  to  be  thrown  off 
in  part.  At  the  moment  of  presentation  there  existed  only  a  very 
small  tumor  at  the  base  of  the  tongue. 


Farcy  (Glanders)  of  the  Larynx  and  Pharynx. — Mahu  reports 
{Annales  des  Mai.  de  VOreille,  du  Lar.,  du  Nez  et  du  Phar.,  6  Livraison, 
1912)  a  case  of  pharyngolaryngeal  farcy  in  a  veterinary  surgeon, 
aged  thirty  years,  whom  he  had  treated  for  two  months  for  grave 
ulcerations  of  the  larynx  and  pharynx  in  sequence  to  an  infection  of 
glanders  beginning  with  pleuropneumonia,  followed  by  abscesses 
localized  in  the  anterior  portions  of  the  limb  and  the  adductors  of 
the  thigh.  All  treatments,  topical  and  general,  had  been  without 
result.  Poyet  had  occasion  to  see  a  case  of  laryngotracheal  fare}'  in 
a  veterinarian.  He  found  the  larynx  ulcerated  at  its  anterior  portion 
with  invasion  of  the  arytenoids,  and  ulceration  of  the  anterior  portion 
of  the  trachea.     At  the  autopsy  an  uninterrupted  ulceration  was  seen 
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ID  cxtond  from  the  larynx  to  the  l)ifurcation  of  tlic  iracluii,  witli  a 
perforating  ulcer  at  that  point  which  hac]  been  the  immediate  cause  of 
death. 

Asphyxia  from  Descent  of  Excised  Adenoids  in  the  Trachea,  Revealed 
by  Bronchoscopic  Intervention,  (it  iskz,  in  a  recent  paper  read  at 
the  French  Congress  of  Otology,  Rhinology,  and  Laryngology  {Anmdc.s 
(li's  Mai.  de  VOrclUe,  du  Lar.,  du  Nez  ct  du  Phar.,  G  Livraison,  1912), 
upon  the  escape  of  adenoid  vegetations  in  the  air  passages,  reported 
se\eral  cases  of  his  own  observation.  In  3  of  them  the  presence  of  the 
vegetations  was  revealed  by  bronchopulmonary  manifestations,  which 
in  2  instances  ensued  after  emesis  and  ejection  of  the  vegetations 
at  the  end  of  ten  to  fifteen  days.  In  another  case  the  offending 
body  was  removed  under  bronchoscopic  intervention.  Finally,  quite 
recently,  (niisez  had  been  called  to  an  infant  in  a  paroxysm  of  asphyxia 
from  which  it  was  freed  by  the  removal  of  a  mass  of  vegetations  which 
straddled  the  bronchial  spur. 


A  New  Method  of  Plastic  Injections. — Brijnings  {Verhandlungen 
des  Vcrrins  Dcutschcr  Laripujologcn,  1911)  describes  a  new  method  to 
supersede  paraffin  injections  in  saddleback  noses  and  similar  deformities 
l)y  substituting  fat  tissue  taken  from  the  body  of  the  individual. 
One  advantage  is  that  the  fat  remains  in  position  without  shifting,  as 
the  paraffin  sometimes  does. 


Radical  and  Aseptic  Cure  of  Frontal  Sinusitis  by  Plugging  the 
Sinuses. — Turrixi  describes  {Revue  Held,  de  Lar.,  dViol.  et  du  lihiu- 
ologie,  December  9,  1911)  a  new  radical  procedure  for  the  cure  of 
frontal  sinusitis,  avoiding  the  disfigurement  produced  by  other  methods. 
He  raises  the  periosteum,  destroys  the  anterior  wall  of  the  sinus, 
curettes  the  interior,  enlarges  the  infundibulum,  and  then  plugs  the 
cavity  with  the  lead  paste  of  Beck,  replacing  the  periosteum. 


Nasal  Stenoses. — For  the  prevention  of  nasal  synechia,  Moure 
{Annales  des  Mai.  de  VOreille,  du  Lar.,  du  Nez  et  du  Phar.,  6  Livraison, 
1912)  interposes  very  thin  sterilized  plates  of  mica  to  avoid  or  correct 
postoperative  nasal  synechia.  Its  suppleness  and  its  flexibility  permits 
it  to  be  readily  insinuated  between  the  raw  surfaces,  and  it  thus  forms 
a  thin  partition  which  does  not  present  the  inconvenience  of  a  foreign 
body,  nor  produce  any  secretion  or  granulation,  and  cicatrization  is 
tims  facilitated  on  both  sides. 


A  New  Treatment  for  Paralysis  of  the  Recurrent  Nerve. — Brlnings 

claims  {Verhandlungen  des  Vereins  Deidscher  Laryngologen,  1911)  to 
overcome  the  effects  of  the  paralysis  by  stiffening  the  paralyzed  vocal 
band  artificially  with  hard  paraffin  injections.  This  he  usually  accom- 
plishes in  two  sittings.  In  the  first  one  he  injects  the  middle,  anterior, 
and  posterior  portions  of  the  \ocal  band  about  midway  of  its  trans- 
verse surface.  F'ive  to  eight  days  later  the  intermediate  portions  of 
the  vocal  band  are  injected.  In  this  way  he  succeeds  in  converting  the 
flaccid  vocal  band  into  a  stiffened  structure  in  permanent  position  for 
phonation. 
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Facial  Paralysis  following  the  Use  of  the  Nasal  Douche. — Lebut- 
I}aki50N  reports  (Annales  des  Mai.  de  VOrciUc,  du  Lar.,  du  Nez  et  du 
Phar.,  7  Livraison,  1912)  a  case  of  a  man,  aged  thirty-nine  years,  who 
was  in  the  habit  of  washing  his  nose  every  day  for  nasal  catarrh.  On 
one  occasion  this  prochiced  intense  pain  in  the  k'ft  ear,  followed  four 
or  five  days  afterward  l)y  a  facial  paralysis  which  existed  for  six  weeks 
and  gradually  subsided  spontaneously. 


Laryngeal  Paralysis  as  the  First  Symptom  of  a  Cancer  at  the  Base 
of  the  Skull. — Mahu  reports  {Aniudcs  des  Mai.  d<:  rOrcillc,  da  Lar., 
du  Nez  ct  du  Phar.,  (5  Livraison,  1912)  this  case  in  a  very  robust  man, 
aged  fifty-four  years,  and  a  great  smoker,  who  consulted  him  for 
aphonia,  pain  in  the  temporomaxillary  region,  and  a  left  recurrent 
paralysis,  with  very  slight  cervical  adenitis.  Plight  days  later  inef|uality 
of  pupils  suggested  neoplasm  at  the  l^ase  of  the  brain,  then  tume- 
faction occurred  rapidly,  and  finally  an  ulcerati(m  at  the  vault  of  the 
pharynx,  with  purulent  discharge  and  invasion  of  the  left  nasal  fossa 
and  maxillary  sinus.  The  recurrent  paralysis  had  existed  only  fifteen 
days.  The  patient  died  cachectic  at  the  end  of  four  mcmths  after 
ineft'ective  treatment  with  radiotherapy. 


Secondary  Cancer  of  the  Larynx. — Secondary  cancer  of  the  larynx 
is  very  rare.  A  case  has  been  reported  by  Lannois  and  Montchak- 
MONT  {Annales  des  Mai.  de  rOrcille,  du  Lar.,  du  Nez  et  du  Phar.,  0 
Livraison,  1912)  in  which  the  patient  succumbed  two  days  after  his 
entry  to  the  hospital  where  he  had  been  admitted  with  the  diagnosis 
of  cancer  of  the  larynx  at  the  level  of  the  right  arytenoid  and  the  right 
aryteno-epiglottic  fold.  At  the  autopsy  there  was  in  addition,  an 
epithelioma  of  the  ectodermic  type  in  the  middle  portion  of  the  esoph- 
agus. Other  cases  on  record  have  been  traced  as  true  metastases  in 
cancer  of  the  breast,  of  the  rectum,  and  of  the  skin.. 


Gastroscopy. — In  a  demonstration  on  gastroscopy  before  the  German 
Laryngological  Association  {Verhandlungcn  des  Vcrcins  Dcutseher 
Laryiu/ologcn,  1911),  Elsner  exhibited  a  gastroscope  with  an  optical 
cystoscopic  attachment  which  enables  him  to  inspect  the  interior  of 
the  entire  stomach  within  two  or  three  minutes. 


PATHOLOGY    AND    BACTERIOLOGY 


UNDER   THE    CHARGE    OF 

JOHN   McCRAE,   M.D.,   M.R.C.P., 

LECTUIIER  ON    PATHOLOGY  AND  CLINICAL  MEDICINE,  MC  GILL  UNIVERSITY,  MONTREAL;  SOME  TIME 

PROFESSOR    OF    PATHOLOGY    IN    THE    UNIVERSITY    OF    VERMONT,    BURLINGTON,    VERMONT; 

SENIOR   ASSISTANT    PHYSICIAN,    ROYAL    VICTORIA    HOSPITAL,    MONTREAL. 


Pneumococcus  Infection  in  Man  and  Animals. — Wadsworth  (Jour. 
E.vp.  Med.,  xvi.  No.  1,  July,  1912)  publishes  two  interesting  papers 
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giving  results  of  experimentation  directed  to  the  possibility  of  a  cure 
of  piicuniococcus  infection.  The  author  considers  tiiat  we  may  lik<'?i 
lobar  pneumonia  in  man  directly  to  pneumococcus  infection  in  animals. 
A  ral>bit  is  extremely  susceptil)le,  with  production  of  a  general  .systemic 
infection  from  which  recovery  may  occur  by  crisis;  the  dog,  on  the 
other  hand,  tends  to  show  local  ti.ssue  reaction  due  to  the  fact  that 
its  protective  mechanism  is  powerful,  so  that  although  there  be  char- 
acteristic lung  lesions,  crisis  does  not  occur.  Wadsworth  is  inclined 
to  think  that  it  is  the  bacteriemia  rather  than  the  lung  lesion  which 
accounts  for  many  of  the  manifestations  of  the  di.sease  seen  in  man. 
The  extensive  lesion  is  an  expression  of  the  efHciency  of  the  protective 
mechanism  of  the  body,  with  the  result  that  infectious  agents  in  such 
lesions  may  actually  disappear.  Extensive  lesions,  however,  are  due 
at  their  inception  to  vindent  pneumococci,  and  this  virulence  is  a 
necessity  before  the  s^'stemic  manifestations  can  occur.  Immune 
sera  are  well  known  to  vary  greatly  in  their  curative  value,  although 
this  does  not  necessarily'  mean  that  their  protective  action  is  slight. 
When  animals  are  actively  immunized,  their  immunity  to  culture 
filtrates  is  very  definite,  but  injections  with  dead  culture  material  are 
by  no  means  so  efficient  as  injections  with  virulent  living  cultures. 
In  rabbits,  treatment  with  such  serum  induces  crisis  and  cure,  but 
although  virulent  pneumococci  show  little  reaction  in  the  test-tube 
to  a  given  serum,  nevertheless  sul)sequent  infection  by  the  special 
organism  is  an  exception  to  the  general  rule.  The  pneumococcus 
toxins  are  presumably  active  only  in  the  body  tissues,  and  manifes- 
tations of  the  disease  arise  from  this  action.  Immune  sera  can  neu- 
tralize these  poisons  and  terminate  the  symptoms  of  the  disease,  the 
pneumococci  remaining  as  parasites  to  be  destroyed  in  the  ordinary 
course  of  e\ents.  This  immunization  may  occur  quickly  and  com- 
pletely as  in  crisis,  or  in  contrary  manner,  as  in  lysis.  By  analogy, 
\\  adsworth  considers  that  sera  from  animals  highly  immunized  with 
li\  ing  cultures  of  virulent  organisms  ought  to  cure  the  disease. 


Hemoglobinemia    and    Hemoglobinuria. — Pearce,    Austin,    and 

ElsKXHitKV  (Jour.  K.rp.  Mci/.,  September,  1912,  xvi.  No.  3)  give 
details  of  experiments  with  normal  and  splencctonn'zed  animals  with 
regard  to  the  excretion  of  hemoglobin.  They  find  that  there  is  a 
"threshold  value"  for  the  kidneys  by  which,  when  a  concentration 
of  O.OG  grams  of  hemoglobin  per  kilo  of  body  weight  is  reached,  the 
hemoglobin  appears  in  the  urine.  The  amount  of  hemoglobin  per 
kilo  of  body  weight  which  may  exist  without  excess  of  bile  pigments 
appearing  in  the  urine,  is  about  0.22  grams,  and  this  marks  the  "  thresh- 
old value"  of  hemoglobin  for  the  liver,  although  it  is  pointed  out 
that  the  more  slowly  the  hemoglobin  is  injected,  the  less  likelihood 
is  there  of  the  appearance  of  choluria.  When  a  relatively  large  amount 
of  hemoglobin  is  injected  intravenously,  hemoglobinuria  appears  in 
a  very  few  minutes;  if  a  relatively  small  (juantity  be  injected  rapidly, 
it  may  appear  with  choluria;  even  moderately  large  amounts  slowly 
injected  may  be  eliminated  without  the  occurrence  of  choluria.  The 
absence  of  the  spleen  does  not  appear  to  affect  the  elimination  of 
hemoglobin  by  the  kidneys.     Pearce,  Austin  and  P^isenbrey's  idea  is 
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that  hemoglobinuria  does  not  occur  until  hemoglobinemia  reaches 
the  level  of  0.00  gram  per  kilo  body  weight.  When  this  amount  is 
surpassed  hemoglobinuria  occurs,  and  when  the  concentration  is  less 
than  this  it  ceases.  The  liver,  however,  and  perhaps  other  tissues, 
take  up  hemoglobin  as  soon  as  it  appears  in  the  serum,  and  deal  with 
it  regardless  of  its  excretion  by  the  urine.  The  kidneys  remove  17  to 
.'iO  j)er  cent.,  and  the  liver  takes  the  rest  to  be  transformed  into  bile 
pigment.  If  the  circulation  be  flooded  with  a  large  amount  of  hemo- 
globin absorbed  rapidly,  the  bile  pigments  cannot  be  rapidly  enough 
remo\ed,  and  reabsorption  into  the  blood  occurs  with  the  appearance 
of  choluria.  Pearce,  Austin,  and  Eisenbrey  would  thus  explain  those 
cases  in  which  hemolysis  is  accompanied  by  jaimdice  without  hemo- 
globinuria; the  liver  removes  the  hemoglobin  so  rapidly  that  the 
miniiuum  necessary  for  hemoglobinuria  is  not  reached.  Nevertheless, 
even  under  these  circumstances  a  liver  may  absorb  a  large  amount  of 
hemoglobin  so  that  bile  formation  is  so  excessive  that  jaundice  appears. 
As  a  corollary  to  this,  a  very  large  amount  of  hemoglobin  appears 
quickly  in  the  urine  until  the  excess  has  been  removed,  when  it  no 
longer  appears,  the  slow  elimination  of  the  remainder  by  the  liver 
causing  the  subsequent  choluria.  Experiments  by  Pearce,  Austin,  and 
Krumbharr  with  regard  to  splenectomy  leads  them  to  suppose  that 
the  spleen  is  essential  for  the  breaking  up  of  hemoglobin,  or  for  the 
building  up  of  its  derivatives,  and  that  there  is  an  interrelation  between 
the  spleen  and  the  blood-forming  organisms,  as  well  as  between  the 
spleen  and  other  blood-disintegrating  organisms.  The  bile-forming 
function  of  the  liver  is  disturbed  by  splenectomy  so  that  in  the  first 
four  weeks  after  the  operation,  hemoglobinuria  was  not  followed  by 
jaundice,  while  after  a  period  of  three  and  a  half  months  jaundice 
occasionally  occurs,  apparently  indicating  a  rehabilitation  of  the 
function  of  the  liver. 


Salvarsan  and  Sublimate. — An  account  was  recently  given  {Jour,  de 
Phys.  d  Path.,  July  15, 1912,  xiv.  No.  4)  in  which  Morel,  Mouriquand, 
and  PoLiCARD  have  made  a  comparison  between  the  effects  of  toxic 
doses  of  salvarsan  and  of  bichloride  of  mercury.  Salvarsan  has, 
relatively,  a  slight  effect  upon  the  kidney  and  a  relatively  marked  effect 
upon  the  liver;  about  three  times  as  much  arsenic  will  lodge  in  the 
hepatic  cells  as  will  be  found  in  the  renal  epithelium.  As  is  well  known, 
bichloride  of  mercury  attacks  the  kidney  with  great  avidity,  so  that 
the  organ  is  rapidly  damaged;  on  the  contrary,  its  action  upon  the 
liver  is  relatively  slow  and  slight,  the  action  in  each  case  bearing  a 
direct  relationship  to  the  amount  of  the  drug.  It  may  be  recalled  that 
Oettinger  and  Fiessinger  were  enabled  to  examine  a  case  of  poisoning 
by  intramuscular  injection  of  mercury,  and  to  discover  0.01  centigram 
of  mercury  for  each  1000  gram  of  liver  tissue,  while  three  times  as 
much  was  found  per  1000  grams  of  kidney  tissue. 


The  Distribution  of  Iodine  in  Normal  and  in  Syphilitic  Tissue. — 

The  researches  of  O.  Loeb  (Archiv.  f.  Exp.  Path.,  1912,  Ixix,  108)  upon 
this  subject  support  the  belief  that  when  iodid  of  potash  is  absorbed 
in  health  it  does  not  remain  in  any  demonstrable  quantity  in  the 
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hraiii,  tlic  fat,  (»r  the  hniic  inarrow .  It  can  l»i-  i'oiind  in  the  liver, 
kidneys,  luns-s,  the  l)K)0(i.  and  the  thyroid  ^dands.  Disease  in  these 
and  other*tissues  alters  their  adaptal)ility  to  retain  iodine,  so  that 
tuhereulovis  or  careinoniatons  tissue  contains  more  iodine  than  the 
same  tissue  in  health.  Secreting  glands  wliieh  are  diseased  by  syphilis 
contain  from  three  to  six  times  as  much  as  normal  hlood,  and  the  less 
severe  the  syphilis,  the  greater  the  readiness  of  the  tissue  to  hold  iodine. 
In  such  tissues  the  iodine  is  in  an  organic  combination,  presumably 
an  iodine  and  albumin  compound  being  formed.  It  has  doubtless 
l)een  a  puzzle  to  every  reader  to  understand  the  action  of  so-called 
"alteratives;"  it  is,  however,  in  tissue  irritated  b}^  a  virulent  agent 
that  these  show  their  best  powers,  due  perhaps  to  the  readiness  with 
which  iodine  forms  (solul)le?)  combinations  in  such  tissues.  Certain 
it  is  that  at  times  gummas  or  other  proliferations  of  endothelial 
tissue  seem  to  melt  awav  under  the  action  of  iodine. 


The    Parasitology    of    Trypanosomiasis. — Wolbach    and    Binger 

{Jour,  of  Med.  Research,  September,  1912)  have  investigated  the 
histological  changes  observed  in  trypanosomiasis.  While  their  results 
show  nothing  remarkably  new,  they  have  examined  with  much  care, 
the  lesions  set  up  by  the  presence  of  trypanosomes.  As  has  been 
previously  shown,  these  are  decidedly  of  the  nature  of  connective- 
tissue  reaction  to  an  irritant  of  low  virulence.  The  essential  change  is 
proliferation  of  endothelial  cells,  and  the  activity  of  these  cells,  resulting 
from  the  presence  of  the  parasites,  causes  the  increase  of  large  mono- 
nuclear cells  which  can  be  observed  in  the  blood.  Following  the 
invasion  of  the  tissue,  there  may  be  edema,  there  is  constantly  cell 
proliferation,  fibrosis,  and  infiltration  by  plasma  cells.  The  endo- 
thelial cells  may  block  the  vessels  and  undergo  hyaline  degeneration, 
after  which  fibrosis  is  seen  to  occur  with  occasional  giant-cell  forma- 
tion. Granular  leukocytes  are  conspicuously  absent  in  the  lesions,  and 
when  the  parasites  are  engulfed  it  is  in  almost  every  case  by  the  endo- 
thelial cells.  Although  lesions  are  to  be  found  everywhere,  the  con- 
nective tissue  structures  are  especially  prone  to  be  the  seat  of  change, 
a  case  parallel  to  the  changes  observed  in  syphilis,  although  it  must 
be  noted  that  the  trypanosome  has  little  power  to  invade  the  skin. 
Wolbach  and  Binger  have  been  able  to  observe  the  parasites  setting 
up  lesions  in  the  central  nervous  system.  From  all  the  lesions  observed, 
Wolbach  and  Binger  deduce  a  very  low  degree  of  toxicity  in  the  para- 
sites, and  the  form  of  parasite  which  they  consider  most  active  in 
producing  lesions  in  the  flagellate. 


The    Disinfection    of    Drinking    Water    by    Chlorinated    Lime. — 

Antoxowsky  {Zeitschr.  f.  Ilyg.  u.  Iiifchf.,  1912,  Ixxii,  Heft  3)  inves- 
tigated the  possibilities  of  disinfecting  water  for  drinking  purposes  by 
minimal  amounts  of  chlorinated  lime,  and  founfl  that  the  method  was 
a  good  adjuvant  to  the  usual  mechanical  means.  The  efficient  agent 
in  the  chemical  is  the  acid,  and  a  certain  duration  of  time  to  allow  its 
action  is  essential;  if  the  time  allowed  be  too  short,  the  bacteria  are  not 
killed;  and  in  the  experiments  in  which  the  destruction  of  bacteria 
was  incomplete,  the  virulence  of  those  organisms  that  remained  was 
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not  jiU'etted  in  the  slightest  degree.  The  action  of  chlorinated  lime 
can  he  nullified  hy  the  presence  of  sodium  hypochlorite,  and  assisted 
l>y  tlie  presence  of  katalysing  substances.  * 


The  Experimentally  Alcoholic  Heart  and  Liver. — Bischoff  {Zcitschr. 
f.  Ili/d.  V.  Iiifrhi.,  1912,  Ixxii,  Heft  3)  in  dealing  once  more  with  this 
iiuicli-studied  question,  places  the  cardiac  change  in  the  most  prominent 
])lacc;  true  it  is  that  central  grouping  of  the  fat  occurs  in  the  liver,  but 
in  rabbits  the  heart  nuiscle  changes  are  by  far  the  more  important. 
The  site  of  predilection  for  the  intracellular  deposit  of  fat  Bischoff 
states  to  be  under  the  epicardium  of  the  left  ventricle  toward  the 
apex,  as  Avell  as  in  the  papillary  muscles;  the  outer  lamellae  of  the 
right  ventricle  are  also  liable.  The  kidneys  were  not  found  to  be 
markedly  affected.  The  fat  content  measured  from  the  dried  sub- 
stance of  the  heart  showed  in  rabbits  fed  with  alcohol  a  rise  from  11 
to  12  per  cent;  lecithin-content  showed  a  considerable  decrease,  both 
absolute  and  relative;  lecithin,  which  was  nearly  60  per  cent,  of  the 
total  fat-content  in  the  normal,  became  only  37  per  cent,  in  the  alcohol- 
fed  animal,  with  a  corresponding  lessening  in  amount  of  cholesterin. 
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PARTIAL    GASTRECTOMY   IN    A    CASE    OF   MULTIPLE 
CARCINOMA    OF    THE    STOMACH. 

By  John  H.  Gibbon,  M.D., 

PROFESSOR    OF   SURGERY    IN   THE   JEFFERSON   MEDICAL   COLLEGE,    PHILADELPHIA. 

Instances  of  multiple  primary  malignant  growths  are  sufficiently 
rare  to  warrant  their  publication.  The  following  case  of  multiple 
primary  carcinoma  of  the  stomach  is  not  altogether  unique,  but 
the  recording  of  similar  conditions  has  been  infrequent. 

H.  K.,  aged  forty-eight  years,  was  sent  into  my  service  at  the 
Jefferson  Hospital  by  Dr.  O.  L.  Wingate,  January  4,  1912,  and 
gave  the  following  history:  His  family  history  was  absolutely 
negative,  his  previous  personal  history  was  also  negative;  he  had 
used  beer,  coffee,  tea,  and  tobacco  in  moderation;  he  had  always 
enjoyed  good  health  and  considered  himself  perfectly  well  until 
June,  1911,  when  he  first  developed  gastric  symptoms.  At  that 
time  he  was  suddenly  seized  with  a  vomiting  attack  on  the  street, 
and  says  that  the  vomited  material  was  black,  and  that  he  thought 
it  contained  blood.  Repeated  similar  attacks  occurred  through 
the  summer,  and  he  rapidly  lost  weight  and  color.  In  the  fall, 
under  treatment,  he  improved,  vomiting  ceased,  and  he  regained 
some  weight  and  color.  During  the  two  months  previous  to  admis- 
sion the  vomiting  returned,  and  there  was  again  rapid  loss  of  weight 
and  color.  In  the  four  weeks  prior  to  admission  he  had  lost  twelve 
pounds  in  weight.  The  interesting  point  in  his  history,  in  view  of 
the  subsequent  findings,  is  that  he  never  had  any  pain  or  symptoms 
of  indigestion,  and  the  slight  discomfort  which  he  felt  showed  no 
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regularity  as  to  the  time  of  its  occurrence.  His  chief  complaint 
was  vomitin<;,  which  did  not  occur  every  day,  but  he  often  vomited 
in  the  evening  the  food  which  he  ate  at  breakfast.  He  thought 
that  he  had  vomited  practically  all  of  the  food  taken  during  the 
few  days  previous  to  admission  He  also  complained  of  weakness 
and  of  tiring  easily. 

Examination  showed  a  thin,  very  pale  individual  of  distinctly 
cachectic  appearance.  Palpation  of  the  abdomen  revealed  no 
tenderness,  rigidity,  or  tumor.  The  blood  examination  was: 
Hemoglobin,  44  per  cent.;  red  cells,  3,140,000;  leukocytes,  12,000; 
color  index,  0.7.  The  gastric  analysis  was:  Free  hydrochloric  acid 
absent;  total  acids,  0.05S4;  combined  acids,  0.02185;  no  lactic 
acid;  no  bile;  considerable  blood;  a  few  Oppler-Boas  bacilli;  a  few 
yeasts;  a  few  epithelial  cells.  A  diagnosis  of  probable  gastric 
cancer  was  made,  and  the  patient  was  sent  to  Dr.  Manges  for 
x-ray  examination.  The  plates  showed  marked  irregularity  in  the 
outline  at  about  the  middle  of  the  greater  curvature  and  again  near 
the  pylorus  in  the  greater  curvature.  The  motility  of  the  stomach 
was  considerably  interfered  with,  but  Dr.  INIanges  did  not  think 
that  there  was  an  obstruction  of  the  pylorus;  his  interpretation  of 
the  plates  was  that  the  condition  was  malignant  and  that  there 
were  two  distinct  lesions. 

Operation.  On  January  27,  1912,  under  chloride  of  ethyl-ether 
anesthesia,  preceded  by  morphine  and  atropine,  the  abdomen 
was  opened  through  the  left  rectus,  and  at  once  a  large  round  mass 
at  about  the  middle  of  the  greater  curvature  was  found  invohdng 
both  the  anterior  and  posterior  walls.  The  mass  was  densely  hard, 
and  there  were  small  nodules  beyond  it;  the  gastrocolic  omentum 
was  puckered  and  attached  to  the  growth.  About  an  inch  from 
the  pylorus,  on  the  greater  curvature,  was  another  hard  mass, 
with  an  excavated  centre,  which  could  be  easily  felt  through  the 
anterior  wall.  The  whole  stomach  was  freely  movable;  there  was 
no  pyloric  obstruction;  no  adhesion  to  the  pancreas;  no  marked 
enlargement  of  the  glands.  The  case  seemed  a  good  one  for  resec- 
tion of  the  stomach,  and  I  thought  that  there  would  be  enough  of 
the  organ  left  for  a  gastrojejunostomy.  The  blood  supply  of  the 
area  to  be  removed  was  first  tied  off,  a  ligature  placed  about  the 
duodenum,  and  a  clamp  placed  obliquely  across  the  stomach 
from  a  point  well  above  the  larger  growth  to  the  cardiac  end  of  the 
lesser  curvature.  The  portion  of  the  stomach  included  between 
the  ligature  and  the  clamp  was  then  excised;  the  remaining  pouch 
of  the  stomach  was  closed  with  two  continuous  catgut  sutures  and 
inverted  with  a  continuous  suture  of  linen  thread.  As  the  ligature 
around  the  duodenum  did  not  completely  close  it,  the  cut  end  of 
this  bowel  was  closed  and  inverted.  I  was  surprised  to  find  that 
the  larger  growth  was  adherent  to  the  mesocolon,  and  I  feared  at 
first  that  the  transverse  colon  itself  was  involved  in  the  growth.    I 
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fouiul,  liowever,  that  I  could  trim  away  tlu>  adlicrriit  pcritoiicutn 
witliout  oiKMiinjj  the  bowel.  The  jejunuin  was  then  broufijht  up 
through  an  opening  in  the  mesocolon  and  attached  to  the  posterior 
wall  of  tlie  cardiac  end  of  the  stomach  by  catgut  and  linen  sutures. 
The  patient  lost  little  blood  during  the  oi)eration,  which  occupied 
about  an  hour,  and  at  its  conclusion  his  pulse  was  80. 

The  patient's  convalescence  was  perfectly  satisfactory  excepting 
that  he  had  a  slight  infection  of  his  wound,  which  necessitated  his 
remaining  in  bed  longer  than  usual.  He  was  discharged  from  the 
hospital  on  March  7,  H)12.  I  saw  him  last  on  ]\Iarch  30,  when  he 
told  me  that  he  was  able  to  eat  all  kinds  of  food  and  had  no  dis- 
comfort whatever.  In  the  three  weeks  which  had  elapsed  since  his 
discharge  he  had  gained  twelve  pounds.  He  was  still  pale,  but  his 
color  was  much  better  than  before  operation,  and  although  I 
hesitated  to  prognosticate  a  cure,  I  felt  confident  further  improve- 
ment would  take  place. 

July  23,  1912:  The  patient  died  on  June  19  of  general  debility, 
but  without  the  recurrence  of  any  gastric  symptoms  w^hatever. 
His  only  complaint  was  weakness  in  the  legs,  and  it  was  thought 
for  a  time  that  he  might  have  a  spinal  metastasis,  but  this  could 
not  be  definitely  determined.  He  did  not  die  in  the  hospital,  and 
no  autopsy  was  made. 

As  the  principal  interest  in  this  case  centres  in  the  character 
of  the  growths  found,  I  am  including  a  full  pathological  report 
from  the  laboratories  of  the  Jeflferson  Hospital. 

"Pathological  Report,  January  27,  1912.  Patient  II.  K. 
Specimen,  stomach.  The  specimen  is  an  irregular  portion  of 
stomach  wall,  measuring  15  cm.  in  length  and  varying  in  width 
from  13  cm.  at  the  broader  to  7.5  cm.  at  the  narrower  end. 

"The  mucous  surface  bears  two  ulcers.  The  larger  extends  to 
within  1  cm.  of  the  broader  extremity.  It  is  oval  in  outline,  being 
7.5  cm.  long  and  6  cm.  w'ide.  A  peripheral  zone  1.5  cm.  wide  is 
elevated  from  0.5  to  1  cm.  above  the  surface  of  the  stomach.  The 
surface  of  this  raised  margin  is  quite  uneven,  and  has  many  reddish 
areas  w^here  the  mucosa  is  lacking,  the  latter  for  a  large  part  of  the 
circumference  forming  only  the  outer  wall  of  the  elevated  portion 
and  not  covering  its  surface. 

"Internally  the  elevated  zone  dips  down  abruptly  to  the  floor  of 
the  ulcer  proper,  which  is  3  by  3.5  cm.  The  floor  is  fairly  smooth 
and  appears  to  be  formed  by  the  muscle  coat,  although  this  cannot 
be  stated  w'ith  certainty.  Near  one  margin  of  the  depression  is  an 
almost  circular  area  1  cm.  in  diameter  that  is  much  deeper  than 
the  remainder.  The  floor  of  this  small  area  is  formed  by  the  inner 
surface  of  a  grayish  nodule  2  cm,  in  length  and  1  cm.  in  height 
that  is  attached  to  the  peritoneal  surface  of  the  stomach;  around 
the  nodule  is  a  narrow'  irregular  zone  of  infiltration  of  the  peritoneum 
that  is  but  slightly  elevated.    This  nodule  is  quite  readily  separated 
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from  a  part  of  its  attachment  to  the  tissue  surrounding  the  ulcer, 
this  separation  causing  the  appearance  of  an  opening  into  the 
latter;  apparently  the  escape  of  stomach  content  had  been  pre- 
vented only  by  this  adherent  mass,  the  stomach  wall  having  a 
complete  circular  perforation  1  cm.  in  diameter. 

"The  smaller  ulcer  is  toward  the  narrow  end  of  the  specimen  and 
1.5  cm.  from  the  border  of  the  large  one,  with  which  it  has  no 
demonstrable  connection,  either  superficial  or  deep.  It  is  3.5  by 
5  cm.  in  size,  the  perii)heral  portion  being  elevated  as  in  the  larger 
one.  This  elevated  part  varies  from  0.8  to  1.5  cm.  in  width,  and 
is  covered  by  mucosa  except  for  a  few  points  along  the  narrower 
portion.  The  depressed  portion  or  ulcer  proper  is  2  cm.  in  diameter, 
witli  a  fairly  smooth,  grayish  floor,  probably  formed  by  the  muscle 
coat  of  the  stomach.  The  peritoneal  coat  is  slightly  elevated  and 
thickened  over  the  area  corresponding  to  this  lesion. 


Fig.  1.^ — Portion  of  stomach  wall,  showing  the  larger  and  smaller  ulcers. 


"The  gastric  mucosa  not  involved  by  the  ulcers  is  rather  smooth, 
grayish-red  in  color,  and  is  markedly  corrugated,  especially  in  the 
vicinity  of  the  ulcerated  areas.  Incision  of  the  raised  margins  of 
the  ulcers  encounters  decided  resistance,  and  the  cut  surfaces  are 
somewhat  granular,  grayish-yellow  in  color,  and  quite  uniform  in 
texture. 

"Small  portions  of  each  mass  were  fixed  in  alcoholic  corrosive 
sublimate,  cleared  in  cedar  oil,  embedded  in  paraffin,  sectioned, 
and  the  sections  stained  with  hematoxylin,  eosin,  and  Van  Gieson's 
mixture. 
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"Histology:  Sections  from  the  margin  of  the  smaller  of  the  two 
ulcers  possess  a  partial  border  of  gastric  mucosa,  which  for  the 
greater  part  shows  but  little  change  other  than  moderate  infiltra- 
tion by  small  round  cells.  In  the  depths  this  cellular  infiltration  is 
more  prominent,  and  there  is  a  moderate  increase  of  intertubular 
connective  tissue.  Immediately  below  this  is  a  rather  abrupt 
transition  to  a  newgrowth  which  has  partly  or  entirely  replaced 
the  muscularis  mucosae  and  forms  the  remainder  of  the  sections. 
This  new  growth  is  made  up  of  tubules,  very  irregular  in  size  and 
shape,  which  are  separated  by  bands  of  connective-tissue  stroma 
that  in  areas  is  well  marked,  in  others  less  prominent.  The  stroma 
is  possibly  residual  submucosa  (from  its  position),  or  is  new  tissue 
developed  as  a  part  of  the  growth.  The  tubules  are  lined  by 
columnar  epithelial  cells,  mostly  in  a  single  layer,  but  in  some 
tubules  stratified.  These  cells  are  placed  directly  upon  the  fibrous 
stroma.  Some  of  the  tubules  are  partly  filled  by  granular  debris 
or  desquamated  and  degenerating  tumor  cells.  The  stroma  shows 
but  little  cellular  infiltration. 

"Sections  from  the  wall  of  the  larger  ulcer  also  show  a  partial 
boundary  of  gastric  mucosa.  In  areas  the  tubules  at  about  their 
midpoint  gradually  merge  into  a  structureless  mass  of  rounded  or 
polygonal  cells  which  extend  to,  partly  replace,  and  continue 
beyond  the  muscularis  mucosae  as  the  remainder  of  the  section. 
There  is  in  many  areas  no  definite  stroma,  in  this  mass  of  cells 
forming  the  newgrowth,  connective  tissue  being  very  scanty.  At 
each  boundary  of  this  area  of  transition  of  mucosa  into  the  tumor, 
the  latter  extends  below  the  muscularis  without  involving  the  over- 
lying mucosa,  the  contrast  between  the  structure  of  the  two  being 
very  striking. 

"Diagnosis:  Both  ulcers  show  carcinoma,  which  in  each  is  in 
direct  relation  with  the  gastric  mucosa.  The  structure  of  each,  as 
above  described,  appears  to  justify  the  diagnosis  of  adenocarcinoma 
of  the  smaller  ulcer  and  medullary  carcinoma  of  the  larger.  In 
addition  there  is  anatomical  perforation  of  the  larger  ulcer,  the 
opening  being  blocked  by  a  mass  of  adherent  newgrowth,  pre- 
sumably in  a  perigastric  lymph  node." 

Dr.  Despard  and  I  have  searched  the  literature  dealing  with 
multiple  malignant  growths,  and  one  of  the  best  accounts  that  we 
have  been  able  to  find  is  in  Fenwick's^  work. 

Fenwick  studied  1850  cases  of  cancer  of  the  stomach,  and  in  54 
or  2.9  per  cent,  multiple  tumors  were  found,  in  three-fifths  of  these 
54  cases,  however,  the  tumors  occupied  corresponding  spots  on 
the  anterior  and  posterior  walls,  and  one  showed  a  later  develop- 
ment of  the  same  type  of  cancer  as  the  other.  These  were,  in  all 
likelihood,  instances  of  transference  by  contact.    Thus  in  about  1 

'  Cancer  and  Tumors  of  the  Stomach. 


7SG    gibbon:  gastrectomy  in  carcinoma  of  the  stomach 

per  cent,  there  was  no  possibility  of  multiplication  by  contact,  but 
in  a  number  of  these  cases  the  growths  were  of  exactly  the  same 


Fig.  2. — Photomicrograph  of  sectioD  of  smaller  growth. 


Ftg.  3. — Photomicrograph  of  section  of  larger  growth. 
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type  and  coiistHiiKMitly  can  hartlly  hv  dcscrihcd  as  instances  of 
multiple  primary  cancer  of  the  stomach,  a  rare  condition. 

One  of  Fenwick's  own  cases  presented  a  soft  spheroidal-cell 
cancer  of  the  cardia  and  a  cylindrical-cell  cancer  of  the  jnlorus. 
Several  similar  cases  have  alst)  been  collected  from  the  literature  by 
Fen  wick. 

I).  1).  Stewart,-  reports  a  case  operated  upon  by  Dr.  W.  \V.  Keen, 
in  which  there  were  two  isolated  carcinomatous  ulcers  of  the 
stomach:  one  was  astride  the  lesser  curvature  of  the  stomach, 
and  the  other  astride  the  fi;reater  curvature.  The  stomach  in  this 
case  was  removed  post  mortem,  and  a  j)hoto^raph  of  the  specimen 
accompanies  the  report.  Dr.  A.  O.  J.  Kelly  examined  the  specimen 
and  diagnosticated  the  condition  as  adenocarcinoma. 

In  Osier  and  McCrae's  work  on  Carcinoma  of  the  Stomach  a  case 
is  reported  of  multiple  submucous  carcinoma  of  the  stomach  found 
at  autopsy.  The  largest  of  the  growths  in  this  case  was  polypoid 
in  character.  The  other  growths  were  similar  but  smaller.  From 
the  histological  character  of  the  different  growths  Dr.  Welch 
regarded  the  case  as  an  instance  of  multiple  primary  carcinoma  of 
the  stomach. 

Instances  of  multiple  primary  carcinoma  occurring  in  different 
organs  is  more  frequent  than  the  occurrence  of  the  condition  in 
the  same  organ.  Warthin^  reports  2  cases  of  multiple  cancer  found 
post  mortem.  In  the  first  there  was  an  adenocarcinoma  of  the 
ovary  and  a  colloid  carcinoma  of  the  gall-bladder.  In  the  second 
case  there  was  an  adenocarcinoma  of  the  sigmoid  and  an  adeno- 
carcinoma of  the  gall-bladder,  each  growth  having  started  in  a 
polyp  and  being  of  different  anatomical  character.  In  both  of 
these  cases  stones  were  present  in  the  gall-bladder. 

Fenwick  reports  a  case  of  spheroidal-cell  carcinoma  of  the 
pylorus  and  a  cylindrical-cell  epithelioma  of  the  rectum. 

Albert  Bauer,  in  an  interesting  inaugural  address  (Kiel,  1907) 
discusses  at  length  the  question  of  multiple  primary  carcinoma, 
and  reports  3  personal  cases.  The  first  is  that  of  "  adenoma  malig- 
num"  of  the  greater  curvature  of  the  stomach  and  "adenocar- 
cinoma" of  the  pylorus,  with  glandular  metastases  from  the  latter. 
The  second  case  showed  an  epithelioma  of  the  esophagus,  near  the 
bifurcation  of  the  trachea,  and  an  adenocarcinoma  of  the  stomach. 
The  third  case  was  one  of  squamous-cell  epithelioma  of  the  penis 
and  adenocarcinoma  of  the  stomach. 

When  two  cancers  of  the  same  structure  are  found  in  the  same 
organ  the  occurrence  may  usually  be  attributed  to  transference 
by  contact  or  to  autoinfection.  It  may  be  that  the  latter  explan- 
ation would  apply  to  my  own  case.    The  clinical  history  does  not 

2  Amer.  Jour.  Med.  Sci.,  November,  1S98. 

3  Jour.  Amer.  Med.  Assoc,  May  G,  18'J'J. 
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bear  out  the  fact  that  we  have  a  malignant  change  taking  place 
simultaneously  in  two  ulcers  of  the  stomach.  The  patient  was  an 
intelligent  man,  and  told  me  repeatedly  that  he  never  had  any 
gastric  symptoms  until  six  or  seven  moths  before  his  operaiton. 


THE  EFFECTS   OF  MEDICINAL  DOSES   OF  ACONITE  UPON 
THE    PULSE  RATE. 

By  R.  D.  Rudolf,  M.D.,  (EdixN.),  F.R.C.P., 

PROFESSOR    OF    THERAPEUTICS    IN    THE    UNIVERSITY    OF    TORONTO, 
AND 

C.  E.  C.  Cole,  B.A.,  M.B.,  (Tor.), 

DEMONSTRATOR    IN   THERAPEUTICS    IX   THE    UXIVERSITY    OF   TORONiO,    CANADA. 

The  use  of  aconite  as  a  medicine  seems  to  date  from  1762,  when 
Baron  Storck  introduced  the  drug  to  practice.  But  aconite  has 
been  used  by  the  laity  from  time  immemorial,  and  few  drugs  have 
had  a  more  varied  history.  Storck  recommended  the  preparation 
as  a  diaphoretic  and  diuretic,  and  employed  it  in  chronic  rheuma- 
tism, gout,  paralysis,  phthisis,  and  a  great  variety  of  diseases.  It 
was  eagerly  taken  up  by  the  profession,  and  for  some  years  was 
enormously  used,  and  then  fell  into  disuse.  In  1796  Hahnemann 
experimented  with  it,  a;id  recommended  it  in  inflammatory  fevers, 
where  the  allopathies  would  bleed.  In  1835  M.  Lombard,  of 
Geneva,  advocated  its  use  as  an  anodyne  and  antiphlogistic  in 
acute  rheumatism  and  other  acate  local  inflammations.  "Under 
doses  varying  from  ^  grain  to  8  grains  every  two,  four,  or  six  hours 
the  severest  attacks  of  febrile  rheumatism  yielded  in  the  course 
of  two,  four,  or  six  days;  and  even  protracted  cases  of  subacute 
rheumatism  were  often  cured.  The  relief  of  pain  and  abatement  of 
fever  commenced  in  a  few  hours,  without  any  critical  evacuation 
by  the  bowels,  skin,  or  kidneys"  (Christison^). 

It  appears  to  have  been  Alexander  Fleming  who  first  drew  atten- 
tion to  the  action  of  the  drug  in  slowing  the  heart's  beats.  In  1845 
he  wrote  a  thesis  upon  the  drug  and  showed  how  it  slowed  the  heart's 
action.  He  described  four  stages,  according  to  the  amount  given. 
After  5  minims  of  the  tincture  the  heart  slowed;  the  pulse,  some 
four  hours  after  the  administration,  would  have  fallen  some  eight 
beats.  If  a  second  dose  were  then  given,  or  10  drops  had  been 
given  at  first,  the  pulse  would  fall  another  eight  beats  and  become 
weaker,  but  still  regular.  If  two  hours  later  5  drops  were  again 
given  the  pulse  would  fall  to  perhaps  half  of  its  normal  rate,  but 

^  Dispensatory,  1848,  p.  56. 
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still  remain  ri'j,ailar.  In  the  fourth  dof^rcc,  after  the  takin<j  of  another 
(lose  of  .')  (.lroj)S,  the  j)iilse  would  beeoine  weak  and  irregular,  and 
if  the  aetion  of  the  drug  were  carried  to  a  fatal  extent  the  pulse 
would  become  gradually  imperceptible.  These  results  seem  to  be 
remarkable  until  we  realize  that  Fleming  used  a  tincture  which 
was  some  six  times  as  strong  as  the  U.  S.  P.  tincture,  and  therefore 
about  twehe  times  the  strength  of  the  B.  P.  tincture.  He  made  it 
by  passing  24  jfluidounces  of  rectified  spirit  through  16  ounces  of 
powdered  aconite  root,  while  the  U.  S.  P.  tincture  is  1  in  10  and 
the  B.  P.  tincture  about  1  in  20.  Thus  Fleming  used  doses  corres- 
ponding to  ^  to  1  dram  of  the  U.  S.  P.  tincture,  the  maximum 
official  dose  of  which  is  15  minims,  and  for  repeated  doses  1  to  5 
minims. 

Ringer  and  IMurrell  next  introduced  the  employment  of  small 
but  frequently  repeated  doses,  and  under  the  influence  of  the 
former's  book,  i)assing  through  its  many  editions,  this  method  of 
using  the  drug  has  become  widespread,  although  of  late  years  one 
does  not  hear  so  much  of  it.  Ringer  especially  recommended  its 
use  in  the  treatment  of  inflammations  accompanied  by  fever,  and 
indeed  said:  "In  the  treatment  of  inflammations  the  thermometer 
and  aconite  should  go  hand  in  hand."-  He  gave  5  to  1  drop  (of 
the  B.  P.  tincture)  every  ten  minutes  for  two  hours  and  then 
every  hour,  and  such  is  the  usual  suggestion  that  echoes  through 
most  of  the  text-books  to  the  present  day.  Under  such  treatment 
the  pulse  is  believed  to  become  slow,  the  fever  to  lessen,  and  the 
skin  to  become  moist. 

But  in  the  doses  recommended  in  the  pharmacopoeias,  and  still 
less  in  those  suggested  by  Ringer  and  Murrell,  the  pulse  does  not 
seem,  according  to  our  observations,  to  be  at  all  affected.  With 
any  other  eft'ects  of  the  drug  we  are  not  here  concerned. 

One  fact  that  stands  out  with  great  clearness  is  that  aconite  in 
sufficient  amounts  is  a  violent  poison,  acting  powerfully  upon  the 
circulation,  and  finally  killing  by  paralyzing  the  respiratory  centre. 
Thus  we  found  that  1  c.c.  of  a  solution  of  the  crystalline  aconitine 
of  0.0225  per  cent,  (the  strength  of  the  B.  P.  tincture)  killed  a  guinea- 
pig  in  a  few  minutes.  In  less  powerful  but  still  large  doses  it  has  a 
marked  action  on  the  heart,  slowing  it,  chiefly  through  the  vagus. 
S.  A.  Matthews^  has  recently  shown  how  aconitine  slows  the  heart  of 
the  dog  and  lowers  the  blood  pressure.  But  he  used  j\  mg.  of 
aconitine  (Boehringer's)  injected  and  repeated  in  twenty  minutes, 
which  is  an  enormous  dose.  He  concludes  that  the  action  consists 
in  "a  stimulation  of  the  inhibitory  mechanism  of  the  heart,  espe- 
cially of  the  centres  in  the  medulla.  Next  an  increase  in  the  irrita- 
bility of  the  muscle  of  the  auricle  and  ventricle."  He  says  that 
"the  first  of  these  is  the  only  eft'ect  seen  in  the  therapeutic  use  of 

»  Handbook  of  Therapeutics,  p.  343.  ^  .Jour.  Exper.  Med.,  Septereber,  1897. 
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the  drug,  and  aconitine  may,  therefore,  be  considered  to  be  indi- 
cated when  it  is  desirable  to  stimulate  the  inhibitory  centre  without 
action  on  the  heart  muscle."  This,  of  course,  refers  to  very  large 
doses,  but,  as  already  said,  in  doses  such  as  are  recommended  in  the 
pharmacopoeias,  and  especially  in  the  fractional  doses  introduced 
by  Ringer  and  Murrell,  the  effect  upon  the  circulation  is  nil  accord- 
ing to  our  findings.  These  negative  results  may  have  been  due  to 
either  of  two  causes:  (1)  Either  the  tincture  used  in  the  experi- 
ments was  weak  or  inert,  or  (2)  the  doses  were  too  small  to  have 
any  appreciable  effect. 

F.  W.  Price  found  that  several,  in  fact  all,  of  the  samples  that 
he  obtained  from  reputable  druggists  in  England  were  inert  when 
tested  in  Professor  Cushny's  laboratory.  Next  he  obtained  an 
active  aconitine  from  this  laboratory,  and  still  found  that  the 
drug,  even  in  doses  far  larger  than  those  recommended  in  the 
British  Pharmacopoeia,  had  no  effect  upon  the  pulse  rate,  and, 
rather  as  a  side  issue,  had  no  influence  upon  the  blood  pressure. 
These  results  were  embodied  in  a  paper  w^hich  he  presented  before 
the  Royal  Society  of  Medicine  in  1911.''  During  the  past  year  the 
writers  have  tested  the  drug  in  many  cases,  as  regards  the  effects 
upon  the  pulse  rate,  always  using  medicinal  doses,  and  this  paper 
gives  the  results  of  their  work. 

To  commence  with,  we  used  the  ordinary  B.  P.  tincture,  which 
happened  to  be  in  the  Toronto  General  Hospital,  and  which  had  been 
obtained,  as  we  afterward  found,  from  three  reputable  firms  of 
wholesale  druggists.  The  pulse  rate  was  usually  taken  for  hours 
before  and  for  hours  after  the  administration,  and  in  many  cases 
the  blood  pressure  was  also  measured,  but  no  effect  upon  the  circu- 
lation was  detected.  Often  considerable  fluctuations  were  seen, 
but  it  was  found  that  these  were  mere  coincidences  and  were  just 
as  apt  to  occur  without  the  aconite.  After  finding  no  effects  from 
the  administration  of  the  hospital  tinctures  we  wrote  to  a  well-known 
drug  firm  and  they  kindly  forwarded  a  quantity  of  B.  P.  tincture 
"which  has  been  tested  both  physiologically  and  by  assay  in  the 
laboratory,  and  which  we  guarantee  is  of  B.  P.  strength."  Most 
of  our  experiments  were  done  with  this  tincture,  and  were  still 
negative.  Then  we  asked  Dr.  V.  E.  Henderson,  associate  professor 
in  charge  of  the  pharmacological  department  of  the  University  of ' 
Toronto,  to  test  this  tincture,  and  he  reported  it  as  very  weak. 
The  bottle  had  stood  in  a  room  at  about  60°  F.  for  some  three 
months  before  he  tested  it,  and  probably  had  depreciated  since 
we  first  obtained  it,  but  our  experiments  were  chiefly  done  soon 
after  we  got  it.  Next  the  same  firm  kindly  sent  us  some  pure 
crystalline  aconitine,  which  Dr.  Sharpe,  of  the  pharmacological 
department,  found  by  experiments  on  animals  to  be  of  full  activity. 

•  Proc.  Royal  Soc.  Med.,  June.  1911. 
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He  was  pood  enoufih  to  make  for  us  a  solution  of  it  corresponding 
in  strength  to  the  B.  P.  tincture,  namely  0.0225  per  cent.  (1  c.c. 
of  this  solution  kilUd  a  <:uinea-pi<;  in  a  few  minutes),  and  we  con- 
tinued our  experiments  with  this  solution,  still  with  negative  results. 

Our  experiments  were  done  upon  two  classes  of  patients:  (1) 
Those  with  normal  pulses,  and  (2)  those  with  fast  pulses.  Some  of 
the  latter  had  fever  and  some  had  normal  temperatures.  In  none 
of  them  [oo  in  all)  was  any  decided  ett'ect  upon  the  pulse  rate  ob- 
served. Occasionally  the  pulse  would  be  found  to  be  slow  after 
the  taking  of  the  drug,  but  when  the  pulse  was  watched  for 
hours  before  and  after  the  administration  it  was  seen  that  such 
fluctuations  occurred  without  any  aconite.  The  psychic  effect 
of  the  administration,  with  the  frequent  taking  of  the  pulse,  must 
be  taken  into  account.  In  one  case  of  persistent  tachycardia,  fol- 
lowing typhoid  fever,  the  pulse  dropped  some  forty  beats  for  twelve 
hours  after  small  repeated  doses  were  given,  which  looked  like  a 
marked  efl'ect;  but  when  the  experiment  was  repeated  upon  the 
same  individual  under  exactly  the  same  conditions  no  such  result, 
or  rather  sequence,  occurred. 

It  appears  from  both  Dr.  Price's  findings  and  our  own  that  the 
tincture  of  aconite  on  the  market  is  usually  inert.  We  have  dis- 
cussed this  matter  with  Dr.  McGill,  chief  analyst  to  the  Inland 
Revenue  Department  of  Canada,  and  he  hopes  soon  to  examine 
samples  from  various  parts  of  the  Dominion,  and  the  results  will 
be  interesting.  The  difficulties  of  testing  the  drug,  however,  are 
great.  The  aconite  root  contains  at  least  three  active  principles — 
aconitine,  aconine,  and  henzaconine — and,  although  it  is  an  easy 
matter  to  assay  the  total  alkaloids,  it  is  very  difficult  to  find  the 
proportion  of  aconitine,  and  yet  it  is  upon  this  alkaloid  that  nearly 
the  entire  action  of  the  root  depends.  A  simpler  test,  and  one  Mhich 
is  chiefly  employed  by  the  manufacturing  houses,  is  the  "Squibb 
test."  This  depends  upon  the  fact  that  aconitine,  and  it  only,  pro- 
duces, when  applied  to  the  tongue  in  great  dilution,  a  tingling  there. 
A  solution  of  1  in  500,000  of  aconitine  will  give  this  reaction. 
Similarly  a  solution  of  1  in  70  of  the  American  tincture  or  1  in  35 
of  the  B.  P.  preparation  should  act  in  the  same  way.  A  dram  of 
the  dilution  is  held  in  the  anterior  part  of  the  mouth  for  exactly 
one  minute  and  is  then  discharged.  A  distinct  tingling  should 
be  perceived  within  ten  to  fifteen  minutes.  Mr.  F.  O.  Taylor,'' 
who  has  written  extensively  upon  the  tests  for  aconite,  and  gi\'es 
a  very  complete  bibliography,  believes  that  this  is  the  best  practical 
test  that  we  possess.  None  of  the  tinctures  that  Ave  procured  gave 
this  reaction,  but  the  solution  of  crystalline  aconitine  which  was 
of  the  strength  that  the  tincture  should  be,  and  was  then  diluted 
as  described,  gave  it  very  flistinctly.     It  is  interesting,  however, 

'  Jour.  Industrial  and  Engineering  Chemistry,  August,  1909. 
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to  note  that  this  same  solution  would  not  give  the  Squibb  test 
three  months  later  until  diluted  four  times  less  than  before,  which 
shows  how  aconite  depreciates  with  keeping. 

Even  when  the  drug  is  active,  small  doses  seem  to  have  no  effect 
upon  the  pulse  rate.  I  low  then  may  we  explain  the  reports  to  the 
opposite  effect  which  teem  in  medical  literature,  and  which  support 
the  advice  found  in  nearly  every  text-book  on  therapeutics  and 
medicine.  To  our  minds  it  is  another  example  of  the  post  ergo 
propter  fallacy,  which  fallacy  is  so  often  seen  in  medicine,  and 
which  has  so  frequently  been  responsible  for  many  findings  which 
further  trial  has  shown  to  be  without  foundation — something  is 
given  and  the  patient  improves:  ergo,  the  improvement  is  due  to 
the  something  given. 

The  examples  of  marked  and  even  dangerous  effects  following 
small  medicinal  doses  of  aconite,  which  are  occasionally  chronicled, 
can  only  be  due  to  one  of  two  things:  (1)  Either  there  has  been 
some  mistake  in  the  dispensing  or  administration  of  the  drug,  so 
that  the  patient  has  received  far  more  than  was  intended,  or 
(2)  an  idiosyncrasy  must  have  existed  so  that  toxic  effects  were 
obtained  from  a  dose  which  ordinarily  has  no  effect.  For  example, 
Woodbury'^  records  a  case  of  nearly  fatal  poisoning  from  3  drops 
of  the  tincture.  No  doubt,  as  Shoemaker'^  says,  "The  toxic  dose 
and  the  susceptibility  to  aconite  both  vary  greatly  in  different 
subjects." 

It  can  truly  be  said  that  the  theme  of  this  paper  is  destructive 
rather  than  constructive,  but  surely  the  subject  of  therapeutics 
almost  more  than  any  other  part  of  the  domain  of  medicine  requires 
destructive  criticism  in  order  that  we  may  clear  away  the  chaff 
and  thus  make  more  clear  the  valuable  parts  that  remain.  The 
pharmacopoeias  of  old  contained  many  weird  substances,  such  as 
human  urine,  which  were  gravely  prescribed  by  earnest  men,  and 
good  followed;  and  yet  we  do  not  believe  nowadays  that  that  good 
resulted  from  the  remedy  used.  And  the  pharmacopoeias  of  today 
contain  many  substances  which  might  well  be  left  out,  and  we 
believe  that  aconite,  certainly  in  the  doses  recommended,  is  one 
of  these. 

As  already  said,  aconite,  when  given  in  massive  doses,  is  an 
extremely  powerful  body,  and  it  may  be  of  great  value  where  it  is 
desired  to  slow  the  pulse  or  obtain  some  of  its  other  effects;  but 
this  paper  is  not  dealing  with  such  uses  of  the  drug  at  all. 

•  Proc.  Coll.  of  Phys.  of  Philadelphia,  3d  series,  x,  450. 
'  Mat.  Medica  and  Therap.,  p.  151. 
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Dosage  of  B.  P.  tincture. 


<^>uc  miniin  every  ten  or 
fifteen  minutes  for  eight 
to  ten  doses. 


Two  minims  every  ten  to 

fifteen  minutes  for  eight 

to  ten  doses. 
Three  minims  every  ten  to 

fifteen  minutes  for  eight 

to  ten  doses. 


Four  minims  every  ten 
minutes  for  eight  doses. 

Four  and  one-half  minims 
every  ten  to  fifteen  min- 
utes for  eight  to  ten 
doses. 

Two  minims  every  hour 
for  four  doses. 

Three  minims  every  hour 
for  ten  doses. 


Four  and  one-half  minims 

every  thirty  minutes  for 

ten  doses. 
Six  minims  every  hour  for 

ten  doses. 
Ten  minims  every  hour  for 

tea  doses. 


Condition  of  patients. 


Eight  convalescents  with  normal  pulse  rates. 

Eight  convalescents  with  fast  pulses. 

Post-typhoid  tachycardia. 

Post-typhoid  neuritis. 

Two  healthy  orderhes. 

Tuberculous  knee. 

Typhoid  fever. 

Acute  tonsillitis. 

Hysterical  vomiting. 

Cholecystitis. 


Convalescent  typhoid. 
Gallstones. 

Rheumatoid  arthritis. 
Streptococcic  septicemia. 
Pleuropneumonia. 
Septicemia. 


Convalescent  pleurisy. 
Pleuropneumonia. 
Pleuropneumonia,  repeated. 


One  dose  of  fifteen  minims. 


Phthisis  pulmonalis. 
Convalescent  typhoid. 
Rheumatic  arthritis. 
Hysteria. 
Convalescent  typhoid. 

Convalescent  typhoid. 
Tuberculosis. 
Mitral  stenosis. 
Gallstones. 
Arthritis  deformans. 
Tuberculosis. 


Post-typhoid  neuritis. 
Arthritis  deformans. 


Exophthalmic  goitre. 
Splenomyelogenous  leukemia. 
Chronic  rheumatism. 


Neurasthenia. 
Rheumatoid  arthritis. 


Age. 

Eflfects  on 
pulse  rate. 

Nil. 

Nil. 

25 

Nil. 

45 

Nil. 

Nil. 

20 

Nil. 

22 

Nil. 

23 

Nil. 

21 

Nil. 

50 

Nil. 

25 

Nil. 

28 

Nil. 

23 

Nil. 

24 

Nil. 

55 

Nil. 

24 

Nil. 

28 

Nil. 

25 

Nil. 

Nil. 

30 

Nil. 

25 

Nil. 

60 

Nil. 

22 

Nil. 

25 

Nil. 

25 

Nil. 

30 

Nil. 

22 

Nil. 

22 

Nil. 

21 

Nil. 

30 

Nil. 

45 

Nil. 

22 

Nil. 

18 

Nil. 

45 

Nil. 

25 

Nil. 

21 

Nil. 

25 

Nil. 

LUPUS  ERYTHEMATOSUS  AND  RAYNAUD'S  DISEASE. 
By  M.  B.  Hartzell,  M.D.,  LL.D., 

PROFESSOR    OF    DERM.\TOLOGy    IN    THE     I'.VIVERSITY    OF    PEX.V3YLV.\XI.\.     PHILADELPHH. 


M.  C,  a  young  unmarried  \voman,  aged  twenty-four  years, 
first  came  under  observation  at  the  Skin  Dispensary  of  the 
University  Hospital,  Philadelphia,  in  December,  1908,  where  she 
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had  come  for  advice  concerning  a  disease  of  the  skin  affecting 
principally  the  hands  and  feet,  more  especially  the  fingers  and  toes. 
At  this  time  the  fingers,  which  were  apparently  somewhat  atrophied, 
were  a  deep  hluish-red  color  with  a  nnmber  of  small  pearly  white, 
stippled,  scar-like  patches  scattered  over  their  palmar  surface, 
and  a  small,  thickly  crusted  ulcer  on  the  palmar  surface  of  the 
second  phalanx  of  the  left  thumb,  and  one  on  the  tip  of  the  left 
index  finger.  The  palms  were  also  affected,  but  to  a  much  less 
degree  than  the  fingers,  showing  only  two  or  three  small  scar-like 
areas  in  each,  and  a  single  small  oval  ulcer  on  the  ulnar  side  of 
the  left  one.  The  toes  of  both  feet  were  quite  livid,  the  discolora- 
tion being  patchy  on  the  smaller  ones,  and  there  were  a  consider- 
able number  of  small  scar-like  lesions  like  those  on  the  fingers. 
In  addition  to  these  lesions  on  the  fingers  and  toes  there  was  a 
very  ill-defined,  rather  dusky  patch  on  the  right  ear.  Tactile 
sensation  in  the  fingers  was  somewhat  impaired,  and  the  patient 
occasionally  complained  of  a  numb  feeling  in  the  hands  as  if,  to 
quote  her  own  words,  "a  rubber  band  was  around  the  wrist." 
She  suffered  much  from  a  most  distressing  burning  and  aching 
of  the  fingers  and  toes  which  was  not  continuous,  but  came  on 
at  irregular  intervals,  being  especially  severe  just  preceding  the 
formation  of  the  ulcers.  The  disease  had  lasted  two  years  and 
had  finally  compelled  the  patient  to  give  up  her  occupation,  which 
was  that  of  a  saleswoman. 

During  the  next  few  months  there  was  but  little  change  in  the 
condition  of  the  fingers.  It  was  noted  that  the  li\adity  varied 
much  from  time  to  time  and  was  apt  to  occur  paroxysmally;  on 
one  occasion  the  patient  stated  that  while  on  her  way  to  the  dis- 
pensary the  right  ring-finger  became  "quite  black"  for  a  short 
time.  It  was  noted,  too,  that  the  tips  of  one  or  more  of  the  fingers 
became  dead-white  and  waxy  looking  at  times  and  remained  so 
for  a  period  ^■arying  from  a  few  hours  to  two  or  three  days,  this 
condition  being  occasionally  followed  by  the  appearance  of  small 
blebs  in  the  same  situation  and  later  by  superficial  eschars.  Small 
ulcers  similar  to  those  upon  the  fingers  occurred  upon  the  toes, 
but  apparently  less  frequently. 

In  ]\Iay,  1909,  a  small,  oval,  violaceous,  slightly  scaly  patch 
was  observed  on  each  upper  lid  near  the  inner  canthus,  which 
presented  the  features  of  an  ordinary  lupus  erythematosus,  these 
with  the  faint  patch  on  the  ear  already  referred  to  being  the  only 
evidence  of  cutaneous  disease  noted  elsewhere  than  upon  the 
extremities  throughout  the  entire  period  of  observation.  During 
the  summer  months  of  this  year  the  condition  of  the  hands  was 
somewhat  improved;  they  were  less  discolored  and  there  was 
much  less  pain,  except  for  a  period  of  a  week  or  two  in  June  when 
there  was  a  rather  severe  inflammation  with  suppuration  about 
the  roots  of  the  nails.    With  the  advent  of  colder  weather,  however. 
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alioiit  tlu'  eiul  of  ()cti)l)tT.  tlio  HiiyiTs  hi-camc  inucli  redder,  there 
was  a  decided  increase  in  pain,  and  a  consideraljle  number  of 
small  flaccid  blebs  appeared  upon  the  hands,  palms  as  well  as 
finjiers.  Accordinj;  to  the  statement  of  the  patient  there  was 
always  a  marked  increase  in  all  the  symptoms  with  the  ai)pear- 
ance  of  cold  weather,  but  this  was  the  severest  attack  she  had 
ever  had.  Throughout  the  winter  of  1909-1910  small  pea-sized 
ulcers  continued  to  appear  at  irregular  intervals  upon  the  hands 
and  toes,  usually  preceded  by  small  blebs,  the  patient  complain- 
ing much  of  pain  while  these  were  forming.  About  the  end  of 
March,  1910,  she  ceased  attendance  at  the  dispensary,  but  it  was 
learned  subsequently  from  a  sister  that  the  condition  of  the  hands 
remained  much  the  same  during  the  next  year.  She  then  had  a 
severe  attack  of  facial  erysipelas  complicated  by  malignant  endo- 
carditis which  terminated  fatally. 

To  recapitulate  the  salient  features  of  this  unusual  case,  there 
were  (1)  certain  vascular  phenomena,  such  as  cyanosis  of  the 
extremities  alternating  with  extreme  local  ischemia  frequently 
followed  by  the  formation  of  blebs  and  superficial  necrosis  of  the 
ischemic  areas,  accompanied  by  severe  burning  and  aching,  aggra- 
vated by  cold,  symptoms  characteristic  of  Raj'naud's  disease; 
and  (2)  violaceous  patches  on  the  ear,  eyelids,  and  toes,  with 
numerous  small,  bluish-white,  atrophic  areas  on  the  hands  and 
feet,  lesions  characteristic  of  erythematous  lupus. 

The  association  of  erythematous  lupus  with  certain  vascular 
symptoms,  such  as  cyanosis  of  the  hands  and  feet,  the  ears,  and 
nose,  especially  noticeable  in  cold  weather  has  frequently  been 
noted  by  dermatologists,  and  special  names  have  been  employed 
to  designate  the  forms  of  the  disease  in  which  such  symptoms  are 
a  prominent  feature.  Practically  no  mention,  however,  is  made 
in  text-books  on  diseases  of  the  skin  of  cases  presenting  the  very 
marked  vasomotor  symptoms  described  in  some  detail  in  the  case 
just  reported,  although  I  have  found  an  unexpected  and  relatively 
considerable  number  of  cases  resembling  it  more  or  less  closely, 
scattered  throughout  the  journals  devoted  to  dermatology.  A 
brief  review  of  the  cases  which  I  have  collected  will  not  only  serve 
to  illustrate  the  character  of  the  relationship  between  these  two 
maladies,  but  will  demonstrate,  as  I  believe,  that  the  relationship 
is  intimate  and  real  and  not  accidental. 

Case  I. — A  woman,  aged  thirty-five  years,  who  suffered  from 
a  joint  affection  which  was  regarded  as  chronic  rheumatism,  had 
numerous  small  ulcerations  on  the  face,  forearms,  and  feet  which 
left  conspicuous  white  scars.  The  skin  of  the  face  was  stiff  and 
wooden,  like  morphea.  The  fingers  became  white  and  cold,  and 
subsequently  dusky,  upon  the  slightest  exposure,  and  many  of 
the  nails  became  inflamed  and  suppurated  at  their  roots.  Upon 
the  abdomen  and  over  the  front  of  both  thighs  were  erythematous 


796    hartzell:  lupus  erythematosus  and  Raynaud's  disease 

patches  presenting  the  characteristics  of  erythematous  lupus. 
The  case  was  regarded  by  Mr.  Hutchinson/  who  reported  it,  as  a 
mixed  one  of  erythematous  kipus  and  Raynaud's  disease. 

Case  II. — x\n  unmarried  woman,  aged  nineteen  years,  was  the 
subject  of  a  pecuhar  vesicating  erythema  of  both  cheeks,  which 
was  looked  upon  by  Mr.  Hutchinson^  as  most  likely  an  irregular 
form  of  lupus  erythematosus.  In  addition  to  this  affection  of 
the  cheeks  the  fingers  were  swollen,  dusky,  and  cold,  with  deep- 
seated  vesicles  along  the  sides;  the  ears  were  swollen  in  like  manner, 
and  the  nose  was  cyanotic  and  cold.  Puffy  swellings  developed 
on  the  extremities  in  the  course  of  a  few  hours,  then  rapidly  dis- 
appeared, leaving  greenish-yellow,  bruise-like  stains. 

Case  III. — A  woman,  aged  twenty-three  years,  had  at  first 
."typical  Raynaud's  disease,"  resulting  in  gangrene  of  the  tips  of 
some  of  the  fingers,  and  this  was  followed  one  year  later  by  a  "  bat's 
wing"  erythematous  lupus  of  the  face.  Two  years  later  the  hands 
presented  a  characteristic  sclerodactylia,  and  there  was  likewise 
a  sclerodermia  of  the  face  (Pringle).^ 

Case  IV. — A  delicate  girl,  aged  seventeen  years,  had  an  accu- 
rately symmetrical  "bat's  wing"  patch  on  the  face  containing 
numerous  dilated  sebaceous-gland  ducts.  The  hands  were  blue 
and  cold,  and  were  covered  with  livid  erythematous  patches,  as 
also  were  the  toes.  The  tips  of  both  little  fingers  were  gangrenous, 
while  gangrene  of  several  others  seemed  to  be  impending;  the 
disease  was  accompanied  by  great  pain.  The  case  was  shown  as 
one  of  lupus  erythematosus  and  Raynaud's  disease* 

Case  V. — A  neurotic  woman,  aged  forty-four  years,  had  attacks 
of  localized  syncope  alternating  with  local  asphyxia  of  the  extrem- 
ities, particularly  of  the  hands.  The  nutrition  of  the  fingers  was 
much  impaired;  they  were  stumpy  and  atrophied,  but  gangrene 
had  not  occurred.  Five  years  later  erythematous  lupus  occurred 
in  the  temporal  region  and  on  the  scalp.  This  patient  suffered 
much  from  cold.* 

Case  VI. — A  single  woman,  aged  twenty  years,  had  a  scaly 
eruption  occupying  the  ears,  cheeks,  nose,  and  backs  of  the  hands, 
of  seven  years'  duration,  which  was  regarded  as  an  erythematous 
lupus.  In  addition  to  this  eruption  the  tips  of  both  little  fingers 
were  much  atrophied,  and  the  patient  complained  of  the  fingers 
"going  dead"  in  cold  weather  (Cavafy^). 

Case  VII. — A  woman,  aged  twenty-four  years,  suffered  from 
daily  attacks  of  asphj^da  of  the  hands,  which  became  black  and 
numb.  In  addition  to  these  symptoms  the  patient  had  acne 
necrotica  of  the  hands  and  forearms  and  an  erythematous  lupus 
of  the  scalp  (MacKenzie"). 

»  Arch.  Surg.,  i,  22.  =  Ibid.,  iii,  122. 

•  British  Jour.  Derm.,  vi,  339.  *  Ibid.,  vii,  30, 

'  Ibid.,  xvii,  143.  '  British  Jour.  Derm.,  ix,  328 

'  British  Jour.  Derm.,  x,  10. 
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Cask  VIIT.  A  woinaii.  a<;ecl  thirty-four  years,  who  presented 
uiiniistakal)k'  symptoms  of  Uaynaiul's  disease,  such  as  alternate 
pallor  and  cyanosis  of  the  extremities,  had  likewise  lesions  char- 
acteristic of  erythematous  lupus  upon  the  hacks  of  the  hands  and 
fingers  (Little'). 

Case  IX. — A  woman,  aged  twenty-six  years,  hatl  an  extensive 
atrophying  erythema  of  the  face,  nose,  cheeks,  and  external  ears; 
there  were  large  areas  of  ivory-white  skin  dotted  over  with  greatly 
dilated  sebaceous-gland  ducts.  The  scalp  was  also  involved.  The 
hands  and  feet  were  always  very  cold,  the  fingers  much  wasted, 
with  impending  gangrene  of  the  finger  tips.  Warde-  regarded  the 
case  as  one  of  atrophic  Raynaud's  disease  associated  with  erythe- 
matous lupus.  This  same  author'"  noted  the  presence  of  so-called 
"dead  fingers"  in  3  out  of  a  series  of  15  cases  previously  published.. 

Case  X. — A  woman,  aged  twenty-four  years,  had  suffered  from 
erythematous  lupus  for  twenty  years,  the  disease  first  appearing 
on  the  tip  of  the  nose,  spreading  thence  slowly  to  the  cheeks. 
Some  time  later  the  fingers  became  affected,  and  progressive 
wasting  followed.  The  hands  were  alternately  either  "very  cold 
or  very  hot."  The  case  was  exhibited  by  Sequeira'^  as  one  of 
erythematous  lupus  accompanied  by  a  condition  of  the  fingers 
"simulating  Raynaud's  disease." 

Case  XI. — A  man,  aged  forty-nine  years,  had  characteristic 
patches  of  erythematous  lupus  on  the  face,  ears,  scalp,  back  of 
the  hands,  and  fingers.  For  some  time  he  had  complained  of  his 
fingers  "going  dead  and  w'hite,"  and  actual  necrosis  of  the  end  of 
the  little  finger  and  lower  part  of  the  helix  of  the  right  ear  had  taken 
place.  There  were  also  small  eschars  on  the  back  of  the  fingers 
and  on  the  nose  which  left  slight  scars. '- 

Case  XII. — A  man,  aged  sixty-eight  years,  who  had  an  erup- 
tion on  the  cheeks,  ears,  and  scalp,  consisting  of  red,  scaly  patches 
containing  atrophic  areas,  lost  several  toes  by  gangrene  which 
had  followed  an  asphyctic  condition.  The  reporters,  Engman 
and  Mook,'^  regarded  the  case  as  erythematous  lupus  and 
Raynaud's  disease. 

Case  XIII. — A  woman,  aged  thirty  years,  who  in  1894  had  been 
shown  at  a  meeting  of  the  Societe  Fran^aise  de  Dermatologie  et 
de  Syphiligraphie  as  a  case  of  sclerodermia,  six  years  later  devel- 
oped local  asphyxia  of  the  extremities  and  gangrene  with  partial 
destruction  of  the  terminal  phalanges,  and  erythematous  lupus. 
(Hallopeau  and  Trastour'^). 

In  one  of  the  cases  reported  by  Mr.  Hutchinson  and  in  my  own, 
suppuration  at  the  roots  of  the  nails  occurred  at  one  stage  of  the 

»  British  Jour.  Derm.,  xvii,  104.  «  Ibid.,  xv,  279. 

"  Ibid.,  xiv.  "  Ibid.,  xix,  427. 

"  Ibid.,  xxiii,  182.  '»  Interstate  Med.  Jour.,  April,  1909. 

"  Annales  de  Dermatologie  et  de  Syphiligraphie,  1900,  Tome  I,  4idme  B6rie,  p.  634. 
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disease,  a  most  unusual  symptom  more  likely  to  have  been  the 
result  of  the  vascular  disturbances  than  a  part  of  the  erythematous 
lupus. 

In  4  of  the  cases  the  symptoms  of  the  lupus  followed  the  vascular 
disturbances;  in  the  remainder  the  sequence  of  the  symptoms 
is  not  stated.  In  1  case  (Case  V)  not  less  than  five  years  elapsed 
between  the  beginning  of  Raynaud's  disease  and  the  appearance 
of  the  erythematous  lupus. 

In  some  of  the  discussions  which  followed  the  presentation  of 
these  cases  (nearly  all  of  them  were  exhibited  before  English  or 
French  dermatological  societies)  it  was  objected  that  the  vascular 
symptoms  were  not  indicative  of  true  Raynaud's  disease,  chiefly 
because  they  were  more  or  less  continuous.  I  do  not  believe  this 
objection  to  be  well  founded,  however,  since  in  6  out  of  the  14 
cases  here  considered  (including  my  own),  nearly  43  per  cent., 
the  vascular  symptoms  were  more  or  less  distinctly  paroxysmal. 
Indeed,  those  cases  in  which  extreme  local  ischemia  was  followed 
by  the  formation  of  bulte  and  superficial  gangrene  of  the  skin  of 
the  fingers  and  toes  seem  to  me  to  have  been  typical  cases  of  Ray- 
naud's disease.  In  the  case  reported  by  Engman  and  Mook, 
however,  it  is  somewhat  doubtful,  as  the  authors  themselves 
admit,  whether  the  gangrene  was  of  the  Raynaud  type;  it  seems 
rather  to  have  been  the  result  of  senile  changes  in  the  arteries. 

The  circulatory  symptoms  very  briefly  described  in  the  cases 
which  I  have  here  reviewed  leave  very  little  room  for  doubt  that 
in  most  if  not  all  of  them  the  erythematous  lupus  was  associated 
with  actual  Raynaud's  disease,  or  at  least,  with  an  affection  which 
simulated  that  malady  so  closely  as  to  be  practically  indistinguish- 
able from  it. 

The  nature  of  the  relationship  existing  between  these  two 
maladies  must,  for  the  present  at  least,  remain  largely  a  matter 
of  conjecture;  w^e  know  too  little  about  their  pathogenesis  to 
satisfactorily  explain  their  occasional  coexistence.  I  believe  the 
relationship  which  undoubtedly  exists  betw^een  them  may  be  best 
explained  by  supposing  both  at  times  to  be  due  to  a  common 
cause,  most  probably  some  toxin  circulating  in  the  blood,  which 
acts  primarily  upon  the  vessel  w^alls  producing  vasomotor  and 
inflammatory  changes  in  the  skin  and  subcutaneous  tissues.  In- 
deed, cases  of  the  kind  here  considered  seem  to  me  to  go  far  in 
support  of  the  view  that  erythematous  lupus  should  be  regarded 
as  a  toxic  erythema. 
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SOME   FEATURES   OF   THE   GROSS    ANATOMY   OF   THE 

SPINAL    CORD    AND    NERVE    ROOTS,    AND    THEIR 

BEARING    ON    THE    SYMPTOMATOLOGY    AND 

SURGICAL    TREATMENT    OF    SPINAL 

DISEASE.! 

By  Charles  A.  Elsberg,  M.D., 

PROFESSOR   OF  CLINICAL   SURGERY   IN   THE    UNIVERSITY    AND    BELLEVUE    HOSPITAL    MEDICAL 
COLLEGE,    NEW    YORK. 

During  the  last  year  I  have  made  a  number  of  dissections  of 
the  human  s])inal  cord,  nerve  roots,  and  membranes  in  order  to 
study  their  arrangement  and  relations.  Some  of  the  observations 
made  are  recorded  in  what  follows.- 

Tlie  Structure  of  the  Posterior  Roots  as  the  Explanaiion  for  the 
Peculiarity  of  Root  Symptoms  at  Different  Levels.  As  is  well  known, 
the  anterior  and  posterior  nerve  roots  perforate  the  dural  sheath 
separately,  with  a  thin  septimi  of  dura  mater  between  them. 
In  the  cervical  region  (Fig.  1,  A)  the  nerve  bundles  of  the  posterior 
roots  remain  distinct  until  they  have  passed  through  the  dura. 
The  bundles  are  spread  out  like  a  fan,  the  broadest  part  being  at 
the  cord.  At  their  origin  the  bundles  are  spread  out  so  as  to  occupy 
1  to  2  cm.  of  the  cord;  between  their  origin  and  the  dura  they  lie 
closer  together,  forming  a  layer  1  to  \\  cm.  broad;  at  the  dural 
openings  the  nerve  bundles  are  still  distinct.  In  the  dorsal  and 
lumbar  regions  the  arrangement  is  different  from  that  just  described; 
the  separate  bundles  soon  combine  to  form  one  bundle  (Fig.  \,  B), 
which  passes  outward  to  the  dural  opening  as  the  posterior  root. 

PVom  this  arrangement  it  is  clear  that  in  the  cervical  region 
a  tumor  will,  for  a  long  time,  make  pressure  only  upon  a  few  of 
the  bundles  which  go  to  make  up  a  posterior  root.  In  the  dorsal 
and  lumbar  regions  the  nerve  bundles  are  united  into  one  nerve 
near  the  cord;  a  tumor  in  these  regions  will  press  upon  the  whole 
nerve  root  from  the  beginning.  Clinical  experience  agrees  with 
these  anatomical  facts:  the  earliest  symptoms  of  pressure  upon  a 
cervical  nerve  root  are  usually  confined  to  a  small  area  of  distribu- 
tion, one  or  two  fingers  for  example,  while  in  the  dorsal  or  lumbar 
region  the  classical  root  symptoms  extend  over  entire  root  areas. 
It  is  more  exact  therefore  to  distinguish  between  "root  bundle" 
and  "root"  symptoms,  and  this  distinction  should  be  of  clinical 
value. 

The  Intradural  and  Extradural  Course  of  the  Posterior  Roots  and 
its  Significance.    A  careful  dissection  of  the  posterior  roots  of  the 

'  Read  at  the  October  (1912)  meeting  of  the  New  York  Neurological  Society. 
'  The  dissections  were  done  in  the  anatomical  laboratory  of  the  Furdbam  University  Medical 
School. 
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spinal  cord  will  show  that  there  are  very  marked  differences  in 
their  course  at  different  levels.  In  the  cervical  and  upper  dorsal 
regions  the  nerve  bundles  unite  to  form  the  posterior  root  and 
pass  out  of  the  dura!  sac  at  almost  a  right  angle  to  the  cord.  They 
then  perforate  the  dura  and  enter  the  posterior  ganglion  (Fig.  2, 
A).  From  the  ganglion  each  root  passes  outward  with  a  slight 
inclination  upward. 


r 


Fig.  1. — A,  two  cervical  posterior  roots;   B,  two  dorsal  posterior  roots. 
B  C 


Fig.  2. — The  course  of  the  posterior  spinal  roots.     A,  cervical;   B,  dorsal;    C,  lumbar.     Note 
the  marked  angle  of  the  dorsal  root  just  before  it  perforates  the  dura. 

From  the  eighth  cervical  to  the  middorsal  region  the  course 
of  the  posterior  roots  is  different.  Each  root  has  an  inclination 
downward  until  it  nears  the  dura;  it  bends  upward  at  an  angle 
just  as  it  perforates  the  dura.  In  the  middorsal  region  this  angle 
is  often  very  acute — 40°  to  45°  (Fig.  2,  B).  Beyond  the  ganglion 
each  posterior  root  passes  markedly  upward  before  it  divides  into 
its  anterior  and  posterior  branches. 

In  the  lower  dorsal  and  lumbar  regions  the  posterior  nerve 
roots  pass  downward  and  outward  and  perforate  the  dura;  beyond 
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the  iiaiiylia  tlio  diroctiou  remains  uiuhaiijiod  until  tlie  nerve  roots 
divide  into  their  anterior  and  |)osteri()r  hranehes  (Fiji;.  2,  C). 

It  is  easy  to  understand,  when  one  considers  the  striking;  angle 
in  the  posterior  roots  in  the  dorsal  re^gion,  that  only  a  slight  inflam- 
matory process  near  the  dural  opening  may  be  responsible  for  the 
occurrence  of  marked  root  sym])toms. 

It  is  ])robable  that  the  movements  of  the  vertebral  column 
(bending  backward  and  forward)  will  increase  an  existing  pressure 
upon  any  of  the  lower  dorsal  and  lumbar  posterior  roots,  because 
tiiese  cannot  yield  as  easily  as  the  upper  dorsal  roots.  Root  symp- 
toms in  the  lower  dorsal  and  upper  lumbar  regions  should  become 
much  intensified  with  forward  and  backward  movements  of  the 
vertebral  column.  To  a  less  degree  this  must  also  be  the  case  in 
the  cervical  region,  although  here  the  bundles  of  the  posterior  roots 
are  spread  over  such  a  large  area  that  all  are  seldom  pressed  upon 
at  the  same  time.  Lateral  movements  of  the  spine  are  apt  to 
increase  a  root  pain  on  the  opposite  side  and  to  lessen  a  root  pain 
on  the  same  side  to  which  the  spine  is  bent.  These  facts  probably 
have  an  important  bearing  upon  the  occurrence  of  rigidity  of  the 
spine,  which  is  found  in  patients  who  have  a  tumor  in  the  lower 
dorsal  and  upper  lumbar  and  also  in  the  cervical  cord. 

The  Relation  of  the  Ligamentiim  Denticulatum  to  the  First  Lumbar 
Root  and  the  Surgical  Importance  of  this  Relation.  The  ligamentum 
denticulatum  is  a  fibrous  band  which  is  derived  from  and  attached  to 
the  lateral  aspect  of  the  pia  mater  on  the  cord  midway  between 
the  anterior  and  posterior  roots.  On  each  side  of  the  cord  the 
ligament  extends  from  the  foramen  magnum  to  the  level  of  the 
first  lumbar  vertebra.  From  its  attachment  to  the  cord  each 
ligament  extends  outward  and  is  attached  to  the  inner  surface 
of  the  dura  by  numerous  dentations  or  slips.  This  ligament  divides 
the  subarachnoid  space  into  an  anterior  and  posterior  compart- 
ment. It  is  due  to  this  ligament  that  a  tumor  wdiich  grows  on  the 
anterolateral  or  posterolateral  aspect  of  the  cord  will  press  upon 
only  anterior  or  posterior  roots  for  a  long  time,  and  thus  give 
only  anterior  or  posterior  root  symptoms  before  the  appearance 
of  symptoms  of  pressure  upon  the  cord  itself. 

The  dentate  ligament  ends  below,  at  the  level  of  the  first  lumbar 
vertebra,  in  a  fork-shaped  extremity  (Fig.  3,  L,  D).  The  outer 
prong  of  the  fork  is  usually  about  1  cm.  long,  and  is  attached  by 
its  end  to  the  inner  surface  of  the  dura.  Sometimes  this  prong 
is  3  or  4  cm.  long.  The  inner  prong  of  the  fork  is  attached  to  the 
pia  on  the  lateral  aspect  of  the  cord  and  is  prolonged  downward 
along  the  side  of  the  conus  to  its  tip.^    The  first  lumbar  posterior 

'  The  filum  terminale  is  described  in  the  text-books  as  derived  from  the  pia  mater  of  the 
cord.  It  is  realjy  the  prolongation  downward  of  the  inner  prong  of  the  fork  of  the  dentate 
ligament,  and  is  formed  by  the  fusion  of  the  downward  prolongations  of  tlie  ligaments  of  the 
two  sides. 
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root  rests  upon  this  fork  (Fig.  3),  so  that  the  "fork"  may  be  used 
as  an  anatomical  hmdmark  for  the  identification  of  the  first  lumbar 
root.  The  posterior  roots  of  the  lumbar  and  sacral  nerves  are 
dorsally  placed  with  reference  to  the  fibrous  band  on  the  side 
of  the  lumbosacral  cord  and  conus  derived  from  the  dentate  liga- 
ment, and  can  be  easily  raised  up  with  a  probe  which  is  bent  to 
a  slight  curve.  At  their  origin  from  the  lumbosacral  cord  the 
posterior  roots  lie  close  together,  but  when  they  are  raised  up 
with  the  probe  the  separate  roots  can  be  recognized.  If  one  begins 
to  count  from  the  posterior  root  which  lies  on  the  fork  of  the  dentate 
ligament,  which  is  the  first  lumbar,  one  can  easily  identify  each 
posterior  root. 


i;I^  \ 
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Fig.  3. — The  lower  end  of  the  ligamentum  denticulatum.  LD,  showing  the  "fork,"  F; 
C,  couus;  D.  dura  laid  open;  IL,  first  posterior  lumbar  root.  The  root  has  been  divided  to 
show  the  fork  of  the  dentate  ligament. 

The  importance  of  these  anatomical  facts  for  the  operation 
of  division  of  posterior  roots  to  the  lower  extremities  is  clear.  In 
this  operation  it  is  usually  necessary  to  divide  four  or  five  posterior 
roots  on  one  or  both  sides,  and,  therefore,  four  or  five  laminae  have 
to  be  removed  so  that  the  roots  can  be  identified  at  the  points 
where  they  perforate  the  dural  sac.  Sometimes  it  is  not  easy  or 
certain  that  one  has  separated  the  posterior  from  the  anterior 
root.  To  avoid  this  extensive  laminectomy,  van  Gehuchten, 
Codivilla,  and  Wilms  and  Kolb  have  suggested  that  the  nerves 
should  be  exposed  at  their  origin  from  the  lumbosacral  cord  by  the 
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removal  of  three  lamimt'  in  the  dorsoluinhar  region.  According 
to  these  autliors,  however,  it  is  difficult  to  recognize  the  roots  to 
be  cut,  and  there  is  danger  of  di\ision  of  the  anterior  roots  with 
the  posterior  ones. 

Based  upon  the  anatomical  facts  above  described,  I  have,  in 
the  cadaver,  exposed  the  lumbosacral  cord  by  the  removal  of  the 
laminje  of  the  eleventh  and  twelfth  dorsal  or  eleventh  and  twelfth 
dorsal  and  first  luml)ar  vertei)ne,  and  have  been  able  to  recognize 
and  divide  the  lumbar  and  sacral  posterior  roots  desired.  I  desire 
to  recommend  the  following  method  for  the  exposure  and  division 
of  posterior  roots  to  the  lower  extremities:  Removal  of  the  spinous 
processes  and  laminje  of  the  eleventh  and  twelfth  dorsal  vertebrae 
(and  of  the  first  lumbar  if  necessary)  in  the  usual  manner;  exposure 
of  the  "fork"  of  the  dentate  ligament  and  identification  of  the 
first  lumbar  posterior  root;  careful  elevation  of  all  of  the  posterior 
roots  of  the  side  to  be  operated  upon  (which  lie  dorsal  to  the  lateral 
fibrous  band  on  the  side  of  the  lumbosacral  cord)  upon  a  bent  probe 
passed  under  them;  identification  and  isolation  of  the  desired 
posterior  roots  by  counting  from  the  first  lumbar  root;  division 
of  the  roots  in  the  usual  manner. 


BENCE-JONES  PROTEINURIA:  A  REPORT  OF  FOUR  CASES, 
WITH  SOME  CHEMICAL  AND   BIOLOGICAL  NOTES.^ 

By  Thomas  R.  Boggs,  M.D., 

ASSOCIATE     PROFESSOR     OF     MEDICINE,    JOHNS    HOPKINS     UNIVERSITY;     PHTSICIAN-IN-CHIEF,     CITY 

HOSPITAL   AT   BAY    VIEW, 
AND 

C.   G.   Guthrie,  M.D., 

INSTRUCTOR      IN      MEDICINE     IN     CHARGE    OF    THE    CLINICAL     LABORATORY;     ASSISTANT     RESIDENT 
PHYSICIAN,    THE    JOHNS    HOPKINS    HOSPITAL,    BALTIMORE 

(From  the  Clinical  Laboratory  of  the  Johns  Hopkins  University  and  Hospital.) 

I.  IxTRODUCTiox.  Having  had  the  unusual  opportunity  of 
studying,  with  more  or  less  completeness,  4  cases  of  Bence-Jones 
proteinuria,  it  seems  to  the  writers  worth  while  to  record  these 
briefly  with  some  observations  on  the  methods  of  recognition, 
chemical  properties  of  the  body,  and  certain  biological  reactions. 
The  work  of  Magnus-Levy,^  Grutterink  and  de  Graaf,^  Abder- 
halden  and  Rostoski,^  and  especially  the  recent  exhaustive  con- 

'  Read  at  the  meeting  of  the  Association  of  American  Physicians,  May  14,  1912. 
'  Zeit.  f.  phys.  CLem..  1900,  xxx,  200. 

»  ILid.,  1902.  xxxiv,  393;     ibid,  1905,  xlvi,  472. 
*  Ibid..  1905,  xlvi,  125. 
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tribution  of  Hopkins  and  Savory/  have  made  it  certain  that  this 
body  is  not  an  albumose,  but  a  true  protein,  yielding  the  char- 
acteristic amino-acids  on  hydrolysis.  The  theories  as  to  its  origin 
are  quite  numerous,  but  in  the  Hght  of  recent  investigations 
the  more  important  are  those  which  seek  its  derivation  (1)  from 
the  proteins  of  the  tissues  or  blood,  (2)  specifically  from  the  tissues 
of  the  bones,  or  (3)  as  a  product  of  abnormal  protein  metabolism, 
either  endogenous  or  exogenous.  Of  these  the  preponderance  of 
evidence  seems  to  favor  the  idea  that  the  enormous  output  of  the 
protein  is  rather  due  to  the  influence  of  the  tumor,  or  its  products, 
on  the  tissue  metabolism,  than  the  direct  product  of  a  relatively 
small  amount  of  tumor  substance  present  in  the  body.  The  great 
majority  of  the  cases  in  which  this  body  has  been  found  in  the 
urine  have  been  instances  of  multiple  myeloma,  although  not  all 
individuals  suffering  from  this  disease  have  exhibited  Bence-Jones 
proteinuria.  In  isolated  instances  it  has  been  found  associated 
with  other  pathological  conditions,  such  as  leukemia,  chloroma, 
lymphosarcoma,  myxedema,  and  carcinomatous  metastases  (1  case). 
It  is  also  to  be  noted  that  some  of  the  reported  occurrences  asso- 
ciated with  leukemia  and  osteomalacia  were  subsequently  found  to 
be  cases  of  multiple  myeloma.  The  most  complete  historical  review 
which  has  come  to  our  notice  is  that  of  Rosenbloom.^ 

II.  Case  Reports.  Case  I. — C.  F.,  white,  female,  aged  fifty- 
four  years.    Patient  of  Prof.  Gordon  Wilson,  Baltimore. 

Complaint:  Rheumatism.  Family  History:  unimportant.  Past 
History:  intermittent  fever  at  twenty.  When  aged  twenty-six 
years  fell  and  hurt  left  leg,  which  two  years  later  broke  down  and 
ulcerated.  Treated  several  years  in  the  Johns  Hopkins  Hospital 
Dispensary.  Normally  w^ell  until  October,  1909,  when  she  began 
to  have  pains  in  left  leg,  which  extended  to  her  back  and  neck, 
and  developed  swellings,  considered  to  be  rheumatic,  in  feet  and 
legs,  which  gradually  involved  the  larger  joints  of  the  arms  as 
well.  In  the  winter  of  1909  she  began  to  have  gastric  disturbance, 
regurgitation  of  food,  not  much  nausea,  no  hematemesis,  and  great 
wasting.  Was  considered  to  have  carcinoma  of  the  stomach. 
Became  bedridden,  owing  to  joint  troubles  and  weakness.  In 
May,  1909,  she  developed  severe  pains,  worse  at  night,  often 
lancinating  in  character,  in  both  arms  and  legs.  Gradual  atrophy 
of  muscles  and  stiffness.  Severe  diarrhea  developed  in  summer  of 
1910,  with  abatement  of  gastric  symptoms.  Frequent  small 
mucous  stools,  but  no  blood.  At  times  incontinence  of  feces.  In 
the  fall  and  winter  of  1910-11,  increasing  polyuria,  with  cystitis. 
Bence-Jones  protein  was  found  in  the  urine  by  Dr.  Wilson  in 
January  1911;  it  had  not  been  observed  in  the  last  previous  exam- 
ination, October,  1910. 

5  Jour.  Physiol.,  1911,  xlii,  189. 

6  (Exhaustive  bibliography  to  1911)  Biochemical  Bulletin,  1911,  i,  161. 
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Patient  was  first  seen  l)y  us  January  20,  I'JIl,  at  uiiich  i'unv  she 
showed  j;reat  emaciation  aiul  rigidity  of  the  extremities.  PupiUary 
reactions  normal.  There  was  a  moderate  stomatitis,  with  some 
salivation  (not  due  to  mercury).  Tongue  very  thick,  pallid,  with 
marked  hypertrophy  of  the  papillae.  Buccal  mucous  membrane 
opaque  and  soft.  Xo  abnormality  in  lungs.  Heart  slightly 
enlarged,  and  showed  a  well-compensated  mitral  stenosis  and 
insufficiency.  Peripheral  arteries  sclerotic.  Pulse  of  good  volume, 
regular,  80.  Blood  pressure:  systolic,  110  to  120  mm.  Hg.  Abdo- 
men scaphoid.  No  abnormal  pulsation  or  peristalsis.  No  masses 
made  out  on  palpation.  Pelvic  organs  apparently  normal.  Extrem- 
ities: marked  thickening  about  large  joints,  with  limitation  of 
motion  and  pain  on  manipulation.  No  acute  inflammatory  changes. 
Terminal  phalanges  of  fingers  and  toes  somewhat  enlarged  and 
clubbed.  Left  tibia  was  distinctly  enlarged  throughout  the  greater 
part  of  the  shaft,  but  not  rough  or  irregular.  No  enlargement  of 
ribs  or  bone  tenderness  there  or  elsewhere  in  skeleton  made  out. 
Rather  marked  diffuse  keratosis  in  paJms  and  plantar  surfaces 
of  feet.  Patient  was  subject  to  occasional  syncopal  attacks,  in 
which  she  apparently  had  a  weak  pulse,  without  convulsions. 
Alarked  cutaneous  hyperesthesia  on  palms  and  soles  of  feet.  At 
this  time  there  was  polydipsia  and  polyuria.  Blood:  rather  marked 
secondary  anemia.  Normal  white  blood  count  and  differential. 
Wassermann :  negative. 

Urine:  Amount,  twenty-four  hours,  2350  c.c;  pale  yellow; 
cloudy;  faintly  alkaline;  specific  gravity,  1014;  heavy  white  sedi- 
ment of  granular  debris;  epithelial  cells;  no  casts,  blood,  or  pus; 
no  sugar;  biuret  reaction  positive;  abundant  carbonates;  uric 
acid,  0.54  gram;  total  nitrogen,  12.68  gram;  total  chlorides,  2.3 
gram.  (During  the  last  few  months  of  life  it  was  impossible  to 
secure  a  twenty-four  hour  specimen,  but  total  amount  of  urine 
was  about  500  c.c.  per  day,  giving  a  total  chlorides  of  3  grams). 
Polarization  after  removal  of  protein  negative;  diacetic  acid  and 
acetone  absent;  urobilin  present;  total  protein,  2  grams  to  liter 
(Tsuchiya);  Heller's  nitric  acid  test  gave  a  heavy  white  ring  at 
contact  line;  with  heat  and  acetic  acid  the  protein  precipitated 
between  50°  C.  and  60°  C;  partial  resolution  on  boiling  and  repre- 
cipitation  on  cooling;  filtrate  gave  no  biuret  or  Adarakiwicz  tests; 
with  dilute  nitric  acid  (25  per  cent.)  characteristic  precipitation  in 
the  cold,  with  nearly  complete  solution  on  boiling  and  reprecipita- 
tion  on  cooling. 

The  case  was  observed  at  intervals  until  her  death.  May  0, 
1912.  The  polyuria  disappeared,  partly  owing  to  increasing 
stomatitis  and  difficulty  in  swallowing.  Tongue  became  so  large 
as  to  practically  fill  the  mouth,  deep  red  in  color,  marked  super- 
ficial maceration.  In  December,  1911,  patient  was  seen  again 
after  four  months,  when  a  nodule  was  noted  on  the  anterior  border 
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of  the  left  scapula,  hard  and  apparently  continuous  with  the  bone. 
This  gradually  increased,  reaching  the  size  of  a  hen's  egg  before 
death.  In  February,  1912,  there  was  tenderness  over  the  third 
and  fourth  ribs,  left  precordium,  and  axilla,  but  no  nodules  were 
made  out.  This  persisted  and  increased,  ribs  becoming  eventually 
definitely  nodular,  and  six  days  before  death  they  caved  in.  Coin- 
cident with  this  there  developed  a  pericardial  friction  rub  of  great 
intensity  with  extreme  pain.  There  was  tenderness  over  most  of 
the  thoracic  spine,  but  no  nodes  were  discovered.  In  April,  1912, 
nodules  were  noted  over  the  anterior  surface  of  both  elbows  about 
the  condyles;  there  was  a  brawny  induration  of  the  fingers,  very 
like  scleroderma,  with  an  extraordinary  overgro^^'th  of  the  horny 
layers  of  the  skin  and  a  hypertrichosis  of  the  hairs  of  the  face.  At 
this  time  there  was  noted  a  mass  extending  from  the  anterior 
superior  spine  of  the  ilium  on  the  left  side,  half-way  to  the  pubis, 
which  was  firm,  elastic,  and  exquisitely  sensitive.  It  caused  great 
pain,  referred  to  the  distribution  of  the  anterior  crural  nerve.  A 
similar,  but  smaller,  mass  was  felt  just  behind  Poupart's  ligament 
on  the  right  side,  near  the  pubis.  These,  with  the  nodules  on  the 
other  bones,  increased  with  great  rapidity  during  the  last  four 
weeks  of  life,  the  one  on  the  left  ilium  reaching  the  size  of  a  large 
orange.  The  inguinal,  axillary,  and  epitrochlear  glands  became 
enlarged  during  this  period;  they  were  discrete,  firm,  and  sensitive 
to  the  touch.  The  patient  lost  all  ability  to  swallow^  apparently 
owing  to  the  enormous  swelling  of  the  tongue.  Articulation  was 
much  impaired.  She  took  no  food  or  water  during  the  last  week 
of  life. 

A'-ray  examination,  made  in  February,  1912,  with  a  portable 
apparatus  was  unsuccessful,  wdth  the  exception  of  the  plate  of  the 
left  tibia,  which  showed  an  enlarged,  swollen  tibia.  "  There  were 
no  absolute  areas  of  bone  destruction,  but  there  was  a  laminated 
rarefaction,  extending  throughout  the  tibia.  From  the  .r-ray 
examination  it  would  be  impossible  to  state  definitely  that  this 
change  was  myeloma.  In  fact,  the  bone  change  simulates  more 
closely  the  changes  one  sees  in  Paget's  disease." 

No  autopsy  was  permitted. 

During  the  entire  period  of  observation  (fifteen  and  one-half 
months)  the  urine  showed  constantly  a  reaction  for  Bence-Jones 
protein. 

Case  II. — C.  G.,  white,  male,  aged  fifty-two  years.  Patient 
of  Prof.  H.  G.  Beck,  of  Baltimore,  who  kindly  gave  us  his  notes 
and  a  specimen  of  urine  after  the  death  of  the  patient,  January 

7,  1912. 

Abstract  of  Dr.  Beck's  notes:    "Patient  was  first  seen  September 

8,  1911.  Had  been  ailing  for  some  months.  Complained  of  short- 
ness of  breath,  poor  memory,  weakness,  and  loss  of  weight.  Physical 
examination  showed  arteriosclerosis,  hypertrophied  heart,  aortic 


HOCHJS,  diTHHiK:  ui;.\(  k-J()m:s  puotkim  hia  SOT 

and  niitriil  r(\miri,Mt;iti()ii.  Blood  ])ressuri',  21')  mm.  11^'.  Trine 
gave  a  larm-  j)re(ij)itate  with  acetic  acid  and  potassium  t'erro- 
cyanide,  hut  none  by  heat. 

"September  15:  I'rine  contained  a  larijc  amount  of  albumose, 
but  no  serum  albumin. 

"October  17:  I'rine  showed  pr(>cipitatc  with  acetic  acid  and 
potassium  ferrocyanide,  but  none  on  boilini,^ 

"  December  2:  An  attack  of  acute  paroxysmal  pulmonary  edema. 
Very  cyanotic.  Frothy,  serous  expectoration.  These  attacks 
have  been  noted  several  times  in  the  last  four  years,  occurring  at 
night  and  lasting  several  hours. 

"December  10:  Urine  showed  (1)  an  opacity  at  50°  C,  precipi- 
tate at  70°  C,  partial  clearing  on  boiling;  (2)  complete  precipitation 
with  two  volumes  of  saturated  ammonium  sulphate  solution; 
(3)  no  precipitate  in  cold  with  acetic  acid. 

"December  IS:  Examination  of  ^'hest  shows  small  elevations 
on  ribs  almost  nodular,  but  no  tenderness.  A'-ray  picture  of 
chest  does  not  show  any  bony  changes. 

"December  23:  Differential  leukocyte  count  normal.  Hemo- 
globin, 58  per  cent. 

"January  7,  1912:  Patient  died  suddenly  after  being  out  all 
day,  apparently  of  acute  dilatation.    No  autopsy  was  secured." 

Specimen  of  urine  submitted  for  our  examination  by  Dr.  Beck 
showed  characteristic  reaction  for  Bence-Jones  protein;  precipita- 
tion with  heat  and  acetic  acid  bet\veen  54°  C.  and  60°  C,  partial 
clearing  on  boiling,  reprecipitation  on  cooling.  Filtrate  yielded  no 
test  for  protein.  Typical  reactions  also  were  obtained  with  25  per 
cent,  nitric  acid,  and  on  addition  of  two  volumes  of  saturated 
solution  of  ammonium  sulphate.  Urine:  Clear;  acid;  specific 
gravity,  1013;  no  sugar;  total  protein,  1|  grams  per  liter  (Tsuchiya) ; 
total  chlorides,  5  grams  per  liter;  no  casts. 

Case  IIL — S.  S.,  white,  male,  aged  sixty-four  years.  Patient 
of  Dr.  Henry  jNI.  Fitzhugh,  Westminster,  Md.  Admitted  to  the 
Johns  Hopkins  Hospital,  January  9,  1912,  under  the  care  of  Prof. 
T.  B.  Futcher. 

Complaint:  Pain  in  the  left  lumbar  region  and  at  the  navel. 
Family  History:  unimportant.  Previous  History:  unimportant. 
Present  Illness:  began  about  two  months  ago,  pain  on  left  side  under 
costal  margin,  worse  in  the  afternoon  and  at  night.  Eructation, 
no  vomiting,  no  blood  in  stools. 

Examination:  Large  man,  undernourished,  slightly  anemic. 
Pupils  react  normally.  Thorax  symmetrical.  Lungs  clear.  Heart 
normal.  Pulse  normal,  no  marked  peripheral  sclerosis.  Blood 
pressure,  ISO  mm.  Hg.  Abdomen:  no  abnormality  other  than 
palpable  right  kidney.  Rather  marked  dermatographia.  Exagger- 
ation of  deep  reflexes.  No  general  glandular  enlargement.  No 
enlargement  or  nodes  noted  over  long  bones  or  ribs.    Tenderness 
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over  eleventh  and  twelfth  ribs,  on  left  side.  Patient  thinks  he 
may  have  injured  this  side  some  six  months  ago. 

Ewald  test  meal  showed  marked  hyperacidit}-. 

lilood:  lied  blood  cells,  3,800,000;  leukocytes,  14,000;  hemo- 
globin, 55  per  cent.  Differential  count  shows  increase  in  polymor- 
phonuclear neutrophiles. 

"  A'-rays:  Lumbar  spine  negative.  Ribs  show  small  vacuolated 
areas;  similar  areas  in  right  humerus,  due  to  bone  destruction. 
These  areas  are  sharply  defined  and  there  is  slight  new  bone  forma- 
tion around  the  edge,  showing  an  attempt  to  limit  the  disease." 

Urine  gave  characteristic  precipitation  at  54°  C,  complete  at 
00°  C,  partial  clearing  on  boiling,  reprecipitation  on  cooling. 
Filtrate  free  from  protein.  Precipitate  insoluble  in  water,  but 
readily  soluble  on  heating  with  dilute  sodium  carbonate  solution, 
latter  removed  by  dialysis,  leaving  the  protein  in  solution.  With 
25  per  cent,  nitric  acid  there  was  precipitation  in  cold  with  an  almost 
clear  solution  on  boiling,  reprecipitation  on  cooling. 

During  twenty  days  of  the  patient's  stay  in  the  hospital  the 
total  daily  amounts  of  urine  were  examined.  The  Bence-Jones 
protein  was  constantly  present,  and  was  the  only  protein  demon- 
strable. The  total  amount  of  urine  varied  between  2000  and  2800 
c.c.  Specific  gravity,  1006  to  1010;  total  protein,  5  to  7  grams 
(Tsuchiya);  total  chlorides  varied  from  1|  to  4|  grams;  coarsely 
and  finely  granular  casts  were  found  at  each  examination. 

Patient  lived  about  thirteen  w^eks  after  leaving  the  hospital, 
all  the  urine  being  saved  and  sent  to  the  laboratory,  where  examina- 
tion showed  the  constant  presence  of  the  Bence-Jones  protein  and 
no  other.  He  grew  steadily  feebler,  with  increasing  pain,  referred 
to  the  ribs  on  the  left  side.  Toward  the  end  there  was  a  develop- 
ment of  nodes  along  the  ribs  over  the  precordium,  with  falling  in 
of  the  sternum  and  great  pain  on  breathing  and  coughing.  There 
was  enlargement  of  the  lymphatic  glands  in  the  right  groin,  with 
great  pain  in  the  distribution  of  the  anterior  crural  nerve. 
Glossitis  was  also  noted. 

No  autopsy  was  permitted. 

Case  IV. — E.  B.,  white,  female,  aged  thirty-seven  years. 
Admitted  to  the  Johns  Hopkins  Hospital  April  22,  1912.  Died 
May  9,  1912. 

Complaint :  rheumatism. 

Family  History:  Father  supposed  to  have  died  of  cancer. 
Previous  History:  unimportant. 

Present  Illness:  Began  six  months  before  admission  with  onset 
of  sudden  pain  in  the  right  hip,  which  increased  so  that  she  was 
obliged  to  stop  work  two  weeks  later.  Walked  with  great  difficulty. 
After  two  months  a  similar  trouble  appeared  in  the  left  hip.  Coin- 
cident with  the  joint  trouble  she  noticed  increasing  nervousness, 
numbness  of  hands,  and  awkwardness.    Appetite  poor,  occasional 
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\()iiiitin^  imassociatt'd  with  pain.  Loss  of  40  pounds  in  wcijilit. 
Four  weeks  ajjo  she  noticed  a  painful  huiip  in  the  rifjht  breast. 
I  )isco\ery  of  this  hnnp  was  not  elicited  in  taking  the  history,  hut 
duriuii  the  |)hysical  examination. 

Examination:  Patient  much  emaciated.  Slii;ht  general  pig- 
mentation, most  marked  in  folds  of  the  skin.  Mild  grade  of  ich- 
thyosis simplex.  Pupils  react  normall\'.  Lungs  clear.  Heart 
normal.  Hard,  irregular  mass  in  the  right  breast,  with  retraction 
of  nipple  and  some  puckering  of  the  skin.  Abdomen  normal. 
Reflexes  normal.  No  local  or  general  glandular  enlargement. 
Spine  somewhat  stifi'.  Some  shortening  of  the  right  leg.  Tender 
nodes  on  the  sixth  rib  of  the  right  side  below  the  breast.  Plood 
pressure,  140  mm.  Ilg. 

Blood:  Red  blood  cells,  4,000,000;  leukocytes,  9200;  hemoglobin, 
74  per  cent.     Ditierential,  normal.    Wassermann,  negative. 

"  A'-ray  examination  shows  carcinomatous  metastases  in  head, 
ribs,  both  trochanters,  both  ilia,  and  right  tibia.  These  metastases 
are  slightly  different  from  what  one  sees  in  simple  ordinary  meta- 
stases, in  that  the  areas  involved  in  the  bones  are  sharply  limited 
and  do  not  seem  to  be  invasive  in  character,  as  one  ordinarily 
sees.  The  metastatic  areas  in  the  bone,  at  first  glance,  present 
the  appearance  more  of  a  giant-cell  sarcoma,  as  there  is  definite 
new-bone  formation  around  the  edge,  showing  an  attempt  had 
been  made  to  limit  the  disease." 

Urine:  acid;  clear;  1012  to  lOLS;  no  sugar;  no  casts;  with 
heat  and  acetic  acid  there  is  a  precipitation  at  60°  C,  partial 
clearing  on  boiling,  reprecipitation  on  cooling.  P^iltrate  from  this 
reaction  gave  no  tests  for  protein.  Total  amounts  of  urine  were 
studied  for  nine  days,  up  to  forty-eight  hours  before  death.  From 
the  combined  urines  of  this  period  the  Bence-Jones  protein  was 
isolated  by  precipitation  with  two  volumes  of  saturated  ammonium 
sulphate  and  dialyzation  until  free  from  salt,  the  process  being 
repeated  three  or  four  times  until  a  clear,  neutral,  slightly  amber 
colored  fluid  was  obtained,  which  gave  all  the  characteristic  reac- 
tions for  Bence-Jones  protein  in  the  pure  state.  This  case  will  be 
reported  in  detail  elsewhere. 

The  patient  became  rapidly  weaker  and  semicomatose,  with  loss 
of  control  of  sphincters,  difficulty  in  swallowing,  feeble,  irregular 
heart,  and  death  occured  on  May  9.  Xo  autopsy  was  secured,  but 
a  portion  of  the  femur  was  removed  for  section. 

"  Section  of  bone  and  tumor  showed  epithelial  cells  of  the  glandu- 
lar type  in  alveoli  of  different  sizes  and  shapes,  surrounded  by  a 
rather  dense  fibrous  stroma.  In  this  stroma  there  are  two  types  of 
bone  areas,  old  bone  showing  lacunar  absorption  by  the  cancer 
cells  and  typical  islands  of  new-bone  formation  of  the  endosteal 
cell  type.  This  was  first  described  by  von  Recklinghausen  as 
ostitis  carcinomatosa." 

VOL.    144,    NO.    6. DECEMBER,     1912.  27 
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III.  General  Consideration  of  the  Urine.  As  has  l)een  so 
clearly  demonstrated  by  Hopkins  and  Savory,  the  specificity  of 
the  reaction  for  Bence-Jones  protein  is  dependent  upon  the  relative 
stability  of  its  compounds  with  neutral  salts  at  the  boilin*^  tem- 
perature, and  their  instability  at  lower  tem{)eratures  (45°  C.  to 
00°  C).  The  saline  concentration  has  a  marked  influence  on  the 
completeness  of  the  reaction,  following  closely  the  laws  defined  by 
Hardy  for  globulins,  but  differing  essentially  in  the  temperature 
relation.  Salts  are  similarly  graded  for  Bence-Jones  protein  at 
100°  C.  and  for  globulins  at  room  temperature.  It  follows  from 
the  above  consideration  that  in  applying  the  heat  and  acid  test 
to  urine  for  the  detection  of  protein  it  is  important  to  heat  slowly 
in  order  that  the  differences  of  temperature  in  the  determination 
of  precipitation  may  be  apparent.  Should  coagulation  begin  well 
below  the  boiling  point,  more  careful  examination  for  the  detection 
of  unusual  proteins  (fibrinogen  or  Bence-Jones  protein)  are  indi- 
cated. If  this  principle  were  impressed  on  students  in  their  training, 
there  is  little  doubt  that  many  cases  would  be  detected  which  are 
otherwise  overlooked.  In  such  instances  of  precipitation  well 
below  the  boiling  point,  careful  note  should  be  made  of  any  ten- 
dency toward  clearing  on  boiling  the  specimen,  and  the  test  repeated 
viith  the  aid  of  a  water  bath  and  a  thermometer.  Confirmatory 
tests  are  made  by  treating  another  specimen  with  a  few  drops  of 
25  per  cent,  nitric  acid — when  the  initial  turbidity  in  the  cold  is 
increased  as  we  approach  60°  C,  and  clears  up  more  or  less  com- 
pletely at  100°  C,  falling  out  again  as  the  specimen  cools.  For 
further  confirmation  another  specimen  is  treated  with  two  volumes 
of  saturated  ammonium  sulphate  solution  when  a  voluminous 
precipitation  occurs,  sometimes  quite  slowly.  These  tests  are 
sufficient  to  establish  the  presence  of  Bence-Jones  protein.  Other 
tests  for  Bence-Jones  body  as  it  occurs  in  the  urine  and  when  iso- 
lated in  the  pure  state  may  be  found  on  reference  to  the  table  in 
Neuberg,  Ber  Ham,  1911,  i,  774.  If  serum  albumin  is  also  present 
it  may  be  determined  by  first  heating  the  acidified  urine  to  60°  C. 
for  one  hour,  cooling,  filtering  until  perfectly  clear,  and  boiling 
the  filtrate. 

At  the  outset  of  this  investigation  it  was  our  intention  to  repeat 
the  w^ork  of  Magnus-Levy,  Grutterink  and  de  Graaf,  and  Abder- 
halden  on  the  chemical  constitution  of  the  body  isolated  from  our 
abundant  material,  but  this  field  has  been  so  satisfactorily  covered 
by  Hopkins  and  Savory  as  to  render  it  unnecessary.  A  few  notes 
may  be  made,  however,  on  the  relative  advantages  of  the  various 
methods  of  quantitative  separation.  For  securing  material  without 
denaturing  the  protein,  the  salting  with  ammonium  sulphate, 
dialyzing  the  precipitate,  and  repeating  the  process  many  times, 
probably  yields  the  best  result.  This  method  has  the  objection 
that  it  is  time-consuming,  and  does  not  free  the  protein  from 
pigment. 
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It  has  been  our  experience  that  the  urines  containing  this  protein 
l)eeome  dark  on  standing,  e\en  when  preserved  from  jjutret'aetion, 
and  great  (h'fliculty  was  experienced  in  obtaining  any  ])recij)itate 
which  was  not  deeply  pigmented,  ^'arious  attempts  were  made  to 
decolorize  the  urine  before  precipitating  the  protein  by  use  of 
animal  charcoal,  Kieselgiihr,  or  carbon  black,  but  we  could  find 
no  method  which  yielded  a  colorless  filtrate  which  did  not  at  the 
same  time  remove  the  greater  part  or  all  of  the  Bence-Jones  body. 
Precipitates  treated  in  thin  dialyzing  sacs  of  collodion  with  running 
water  for  weeks  held  tenaciously  to  the  coloring  matter.  We  also 
found,  as  has  been  noted  by  other  observers,  that  the  protein,  when 
dried  m  vacuo,  becomes  dark,  and  these  dried  precipitates,  in  our 
experience,  were  never  completely  soluble  in  distilled  water,  which 
we  consider  an  evidence  of  partial  denaturization. 

The  alcohol  precipitation  would  seem  to  be  limited  in  its  appli- 
cation to  the  treatment  of  small  volumes,  which  may  be  rapidly 
handled,  as  the  protein  soon  passes  into  an  insoluble  condition  on 
prolonging  its  contact  with  the  alcohol.  Perhaps  where  facilities 
for  refrigeration  on  a  large  scale  are  available  the  usefulness  of 
this  method  may  be  extended. 

P'or  purposes  of  chemical  analysis,  where  the  denaturization, 
due  to  heating,  is  of  no  moment,  we  have  devised  a  method  which 
gives  excellent  results,  especially  in  freeing  the  substance  from 
pigment  and  leaving  it  as  a  fine  dry  powder. 

The  urine  is  filtered  through  paper,  faintly  acidulated  with 
acetic  acid,  and  placed  in  large  bottles  in  the  water-bath,  which  is 
kept  at  G0°  C.  over  night.  On  removal  from  the  bath,  the  greater 
part  of  the  coagulum  has  settled  to  the  bottom  of  the  containers, 
which  permits  of  decantation,  or  syphonage,  of  most  of  the  super- 
natant urine.  The  precipitate  is  then  repeatedly  washed  in  the 
bottle  by  shaking  with  distilled  water,  and  finally  collected  on  a 
filter,  and  the  washing  continued  until  the  filtrate  is  free  from 
chlorine.  The  wet  precipitate  is  then  spread  in  Petri  dishes  in 
layers  not  more  than  0.5  cm,  thick,  sealed,  and  placed  in  a  freezing 
mixture  of  ice  and  ammonium  chloride.  The  frozen  material  is 
rapidly  transferred  to  a  desiccator,  packed  in  a  freezing  mixture. 
The  desiccator  is  then  quickly  exhausted  to  a  vacuum  of  4  mm.  or 
less,  when  the  ice  in  the  precipitate  sublimes  and  is  absorbed  by  the 
sulphuric  acid,  leaving  the  precipitate  as  a  dry,  crumbling  mass, 
pale  gray  to  white  in  color,  which  is  easily  pulverized.  This 
material  is  insoluble  in  water,  but  readily  dissolves  in  a  dilute  solu- 
tion of  sodium  carbonate  on  heating,  yielding  a  water-clear  solution, 
from  which  the  sodium  carbonate  can  be  easily  removed  by  dialy- 
sis, leaving  the  protein  in  solution.  Such  a  solution  gives  all  the 
characteristic  reactions  for  Bence-Jones  protein  in  the  pure  state. 

In  Case  I,  the  longest  under  observation,  after  the  recognition 
of  the  proteinuria  the  amount  excreted  varied  from  2  to  5  grams 
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per  liter,  with  an  output  of  2  or  3  liters  in  twenty-four  hours.  In 
Case  111  the  amount  reached  as  high  as  7  grams  per  liter,  with  an 
output  of  urine  about  the  same  as  in  Case  I.  The  smallest  excre- 
tion was  in  Case  IV,  in  which  the  maximum  was  1.5  grams  per 
liter  and  the  average  0.25  to  0.5  gram. 

In  one  of  our  cases  (Case  1)  we  have  observed  sj)ontaneous  pre- 
cipitation of  the  protein  on  standing  for  several  months.  These 
specimens  of  urine  were  found  on  bacteriological  tests  to  be  sterile, 
and  the  initial  alkalinity  considerably  increased,  though  the  urines 
were  not  ammoniacal.  This  phenomenon  has  been  previously 
noted  by  Bradshaw'  and  Rosenbloom,**  and  will  be  reported  fully 
elsewhere. 

Polyuria  was  present  at  some  time  during  the  course  of  the 
mala(ly  in  all  of  our  cases  except  one  (Case  IV). 

A  striking  feature  to  which  attention  has  not  heretofore  been 
called  is  the  great  diminution  in  chloride  excretion.  The  daily 
output  in  Case  I  was  2  or  3  grams;  Case  II,  5  grams;  Case  III,  1.5 
to  4.5  grams,  and  in  Case  IV,  1.2  to  1.4  grams.  In  one  case  (Case 
IV)  careful  functional  tests  were  made  by  Drs.  Fitz  and  Rowntree. 
These  showed  a  phenolsulphonephthalein  excretion  of  23  per  cent, 
for  two  hours;  lactose,  8  per  cent.;  iodide  present  after  seventy- 
two  hours;  total  chlorides,  0.15  to  0.18  per  cent,  of  the  amount 
ingested.  In  this  case,  also,  serum  albumin  w^as  at  times  present, 
but  no  casts  were  found.  In  the  other  cases  the  Bence-Jones  body 
was  the  only  protein  present.  In  Case  III  casts  were  constantly 
present.    None  were  found  in  Cases  I  and  II. 

IV.  Biological  Reactions.  Although  the  chemical  side  of 
the  Bence-Jones  protein  has  been  fairly  completely  covered  in 
recent  years,  the  biological  investigations  have  been  meager  and 
somewhat  conflicting.  Borchard  and  Lippmann^  have  reported 
the  detection  of  the  body  in  the  blood  and  serum  of  fasting  dogs 
fed  with  the  substance.  In  an  alkaptonuric  patient,  Gross  and 
Allard'^  noted  a  marked  increase  of  homogentisic  acid  after  feeding 
with  this  protein,  in  contrast  to  results  obtained  on  feeding  similar 
amounts  of  casein.  After  injection  intravenously  and  subcu- 
taneously,  various  authors  have  reported  the  presence  of  specific 
precipitins  in  the  serum  or  blood.  Rostoski  found  the  reaction 
did  not  differentiate  the  Bence-Jones  body  from  other  proteins  of 
human  origin.  Hopkins  and  Savory  concluded  that  it  is  less 
powerful  as  a  precipitinogen  than  blood  proteins,  but  that  its 
solutions  react  slightly  with  antihuman  serum.  Massini" 
reported  complement  fixation  with  highly  potent  sera,  and  was 
able  to  differentiate  between  the  blood  proteins  and  the  Bence- 

7  Med.  Chir.  Soc,  London,  1898,  Ixxxi,  259;  British  Med.  Jour.,  1S98,  i,  1136. 

8  Archives  of  Int.  Med.,  1912,  ix,  255. 

»  Biochem.  Zeit.,  1910,  xxv,  6.  '»  Zeit.  f.  klin.  Med.,  1907,  xhv,  359. 

11  Deutsch.  .\rchiv  f.  klin.  Med..  1911,  civ,  29. 
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Joiu's  prott'iii.  Stokvis'-  noted  the  aj)i)earaiict'  of  tlu'  protein  in 
tlie  urine  of  doiis  after  its  injeetion  intraxenously  or  hy  the  reetum. 
In  our  own  experiments  we  have  used  the  j)rotein  ol)taine(l  l)y 
anmioniurn  sulj)hate  preeii)itation,  and  ha\e  been  unahU'  so  far 
to  secure  a  specifically  active  precipitin,  finding  only  weak  reactions 
of  equal  intensity  for  Hence-Jones  and  human  blood  serum,  but 
are  continuinji  the  experiments  with  lar^'er  doses  and  with  the 
substance  in  various  states.  In  all  our  rabl)its,  injected  intra- 
venously for  the  production  of  precipitins,  there  was  commonly 
anuria  for  twenty-four  hours,  followed,  in  some  instances,  by  the 
excretion  of  the  ])rotein  in  the  urine  in  the  next  forty-eight  hours, 
while  after  the  second  injection  none  of  the  animals  excretefl  the 
l)rotein  as  such. 

Intradermal  skin  tests  for  sensitization  were  made,  with  the 
same  lot  of  material  used  for  other  biological  tests,  with  negative 
results.  The  test  was  applied  to  a  considerable  number  of  indi- 
viduals, normal  persons,  and  others  with  various  pathological 
conditions,  4  of  whom  had  bone  metastases  from  carcinoma  and 
sarcoma,  inclusive  of  Case  IV.  Instillation  of  the  solution  into 
the  conjunctiva  of  Case  I  did  not  produce  a  reaction,  nor  was  any 
obtained  in  a  case  of  multiple  sarcomatous  metastases  to  the 
bones.  Anaphylactic  tests  on  guinea-pigs  are  in  progress,  and  other 
biological  investigations  with  this  protein  have  been  undertaken. 

V.  Summary.  From  the  fact  that  the  writers  have  observed  4 
cases  in  fifteen  months,  it  would  seem  that  this  type  of  proteinuria 
is  probably  more  common  than  the  literature  would  lead  one  to 
suppose. 

Of  these  cases,  2  (Case  I  and  Case  III)  were  clinically  multiple 
myeloma,  and  a  third  (Case  II)  was  probably  of  the  same  type, 
although  we  have  no  objective  proof.  The  remaining  case  (Case 
IV)  was  one  of  metastatic  carcinoma  from  the  breast,  and  is,  we 
think,  unique,  as  the  case  reported  by  Oerum^'^  was  associated 
with  metastases  from  a  gastric  carcinoma.  This  case  will  be 
reported  in  detail  elsewhere.  It  is  especially  interesting  to  note 
that  the  detection  of  the  last  three  followed  definitely  the  interest 
aroused  among  local  physicians  by  the  presence  of  the  first  case, 
which  led  them  to  test  the  urine  of  their  patients  more  carefully. 
We  should  like  to  emphasize  the  fact  that  the  recognition  of  the 
Bence-Jones  body  in  the  urine  in  each  instance  antedated  any 
suspicion  of  the  true  nature  of  the  malady,  with  the  exception  of 
Case  IV,  which  was  clearly  associated  with  carcinomatous  metas- 
tases. That  this  type  (if  proteinuria  ma\'  be  present  for  some  time 
before  any  clinical  evidence  of  myelomatosis  appears  is  shown  by 
the  first  3  cases  noted. 


«  Nederl.  Tidj.  v.  Geneesk,  1891,  ii,  130;  Maly's  Jahr  d.  Thier.  Chem.,  1891.  xxi,  412. 
"  Ugcsk.  f.  Laeger.,  1904,  5  s.,  xi,  559;  Abst.  Biochcni.  Zentrlbl.,  1904-5,  iii.  203. 
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In  Cases  I  and  III  the  palpable  bone  tumors  developed  only 
late  in  their  course.  In  Case  II  death  occurred  from  an  intercurrent 
disease  before  the  appearance  of  any  symptoms  suggesting  bone 
involvement,  and  the  skiagrams  taken  twenty  days  before  death 
showed  normal  bojie  shadows.  In  Case  I  the  a;-ray  pictures,  as 
above  noted,  were  imperfect,  but  showed  a  laminated  rarefaction 
of  the  tibia.  In  Case  III  the  radiologist  made  a  diagnosis  of  an 
unfamiliar  type  of  vacuolization  in  the  bones  prior  to  the  appear- 
ance of  any  palpable  bone  tumors,  while  in  Case  IV  an  accurate 
diagnosis  of  metastatic  carcinoma  of  the  bones  was  made. 

The  blood  picture  in  our  cases  showed  nothing  abnormal  except 
a  secondary  anemia.  All  the  patients  were  aged  over  fifty  years, 
except  the  case  of  carcinomatosis  (Case  IV).  In  all  there  was 
evidence  of  great  metabolic  disturbance  in  the  extreme  emaciation. 
Spontaneous  fracture  of  ribs  occurred  in  2  cases.  The  development 
of  metastatic  nodes  in  the  soft  tissues,  as  in  Cases  I  and  III,  is 
unusual  in  myelomatosis.      Both  of  these  had  also  glossitis. 

In  connection  with  Case  I,  it  is  noteworthy  that  there  was 
marked  hypertrichosis,  macroglossia,  keratosis  of  the  palms,  and 
soles,  and  scleroderma.  These  point  to  some  disturbance  of  the 
internal  secretions  which  may  have  been  coincidental.  Fitz^^  has 
reported,  however,  Bence-Jones  proteinuria  in  myxedema. 

In  regard  to  possible  changes  in  the  kidney,  we  can  say  nothing 
from  the  morphological  standpoint,  as  we  had  no  autopsies,  but 
would  merely  call  attention  to  the  striking  fact  that  the  kidney 
was  permeable  for  the  Bence-Jones  protein,  but  held  back  serum 
albumin  (except  just  before  death  in  Case  IV),  and  in  all  cases 
there  was  a  striking  diminution  in  the  chloride  excretion.  These 
would  seem  to  indicate  functional  disturbance  of  the  kidney 
rather  than  a  true  nephritis. 

In  closing  we  take  opportunity  to  express  our  thanks  to  Drs. 
Wilson,  Beck,  Fitzhugh,  and  Futcher  for  access  to  their  cases,  and 
to  Profs.  Barker  and  Halsted  for  use  of  material  in  their  services. 
Special  thanks  are  due  Dr.  Baetjer  for  his  interest  in  the  radio- 
■  graphic  studies,  and  to  Drs.  Fitz  and  Rowntree  for  the  functional 
tests. 

"  Amer.  Jour.  Med.  Sci.,  1898,  cxvi,  30. 
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FURTHER  EXPERIENCES  WITH  THE  COMPLEMENT  FIXATION 
TEST  IN  THE  DIAGNOSIS  OF  GONOCOCCUS  INFEC- 
TIONS OF  THE   GENITO-URINARY  TRACT  IN 
THE  MALE  AND  FEMALE. ^ 

IJy  IIaxs  J.  Schwartz,  M.D., 

IVSTRUCTOR    IN    rLINIPAI,    PATHOLOQY    AND    CLINICAL    INSTRUCTOR    IN    DERMATOLOOY    IN    CORNELL 

UNIVERSITY    MEDICAL    SCHOOL,    NEW    YORK, 

AND 

Archibald  McXp:il,  M.D., 

DEPARTMENT  OF  HEALTH  RESEARCH  LABORATORIES,  NEW  YORK. 

(From  the  Department  of  Clinical  Pathology  of  the  Cornell  University  Medical  School, 

New  York.) 

In  a  previous  paper^  attention  was  drawn  to  the  ^■alue  of  the 
serum  diagnosis  of  gonococcus  infections  in  general.  We  there 
showed  that  in  chronic  gonococcus  infection,  even  though  limited 
to  the  genito-urinary  tract,  an  antibody  specific  for  the  gonococcus 
could  readily  be  detected  in  the  blood.  Our  experimental  work 
showed  that  the  secret  of  success  lay  in  the  use  of  a  polyvalent 
antigen,  on  account  of  the  fact  that  the  difi'erent  strains  of  the 
gonococcus  seemed  to  differ  considerably  one  from  the  other. 

We  then  gave  the  results  of  the  application  of  the  test  to  a  total 
of  324  human  sera.  These  results  shoAved  that  the  complement 
fixation  test  (using  a  polyvalent  antigen)  for  gonococcus  antibodies 
should  prove  an  addition  to  our  methods  of  diagnosticating  between 
the  various  chronic  conditions  arising  from  gonococcus  infection 
and  similar  conditions  due  to  other  causes.  In  addition  we  pointed 
out  that  the  complement  fixation  test  might  be  a  distinct  aid  in 
finally  deciding  as  to  whether  a  patient  was  cured  of  his  or  her 
gonococcus  infection,  inasmuch  as  the  blood  test  was  positive  in 
a  certain  percentage  of  cases  where  other  means  of  diagnosis 
failed. 

Finally,  we  stated  that,  in  our  opinion,  the  facts  at  hand  seemed 
to  prove  conclusively  that  a  positive  reaction  denotes  the  presence 
or  recent  activity  in  the  body  of  a  focus  of  living  gonococci. 

Since  then  articles  by  Swinburne,-*  Keyes/  Schmidt,^  and  Grad- 
wohl^  have  appeared  corroborating  our  results  in  all  essential 
particulars. 

Technique.  The  antigen  used  at  the  present  time  is  prepared 
as  follows :    The  various  strains  of  gonococci  are  grown  on  salt-free 

'  Read  by  invitation  before  the  American  Association  of  Gen'to-urinary  Surgeons,  Philadelpliia, 
June  7  and  8,  1912. 

2  Amer.  Jour.  Med.  Sci.,  May,  1911.  '  Arch,  of  Diag.,  July,  1911. 

'  Amer.  Jour.  Med.  Sci.,  Jan.,  1912.  '  Trans.  Amer.  Urol.  Assoc,  1911. 

•  Amer.  Jour.  Derm,  and  .Syph.,  Urinary  Disea.scs,  Juno,  1912. 
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veal  a<!;ar,  neutral  in  reaction  to  ])hen()Ii)lithalein;  twenty-four- 
lioiir  old  cultures  are  washed  ofV  the  a^'ar  slants  with  distilled  water 
and  the  resulting  suspension  is  heated  for  two  hours  in  the  water- 
bath  at  ')()°  ('.  It  is  then  centrifuf^ated  and  i)assed  throu<jh  a  Berke- 
feld  filter.  Xo  salt  is  added  to  this  antigen  until  it  is  desired  to 
use  it,  when  it  is  made  up  to  0.9  per  cent,  strength  by  adding  one 
part  of  9  i)er  cent,  saline  solution  to  nine  parts  of  antigen. 

The  antigen  is  best  preserved  in  small  quantities  in  sealed 
tubes,  heated  to  5(3°  C.  for  half  an  hour  on  three  successive  days, 
to  insure  sterility.  If  possible,  the  antigen  is  standardized  with  a 
known  positive  serum  from  a  clinical  case.  If  this  is  impossible, 
immune  rabbit  serum  may  be  used,  provided  that  the  minimum 
amount  of  the  serum  which  will  coin]>letely  fix  complement  is 
used.  An  antigen  titrated  with  a  highly  immune  rabbit  serum  may 
show  perfect  fixation  in  an  amount  that  would  fail  to  show  any 
fixation  with  the  average  clinical  case,  on  account  of  the  lower 
antibody  content  of  the  latter.  Antigens  prepared  as  above  will 
keep  almost  indefinitely  if  kept  in  sealed  tubes  free  from  contamina- 
tion. We  now  use  only  the  antisheep  hemolytic  system,  but  in 
other  respects  the  technique  is  the  same  as  described  in  our  previous 
paper,  except  that  we  now  use  all  the  ingredients  in  one-tenth  the 
quantity  used  in  the  original  Wassermaim  technique  for  syphilis. 

We  may  say  that  for  the  last  few  months  we  have  used  the 
gonococcus  antigen  prepared  by  Parke,  Davis  &  Co.,  along  with 
our  ow^n,  and  so  far  it  has  given  satisfactory  results. 

Significance  of  a  Positive  and  a  Negative  Reaction.  As 
already  stated,  we  found  a  positive  reaction  to  be  specific  for  the 
gonococcus  with  the  sole  exception  of  meningococcus  infection. 

Our  positive  results  in  meningococcus  infection  were  obtained 
when  using  a  highly  immune  anti-meningococcus  serum  prepared 
according  to  Flexner's  method.  We  have  since  tested  the  serum 
of  several  patients  suffering  from  cerebrospinal  meningitis,  with 
uniformly  negative  results.  It  would,  therefore  seem  that,  clinically, 
the  complement  fixation  test  for  gonococcus  infection  is  absolutely 
specific  for  the  gonococcus.  As  is  well  known,  the  W^assermann 
reaction  is  not  absolutely  specific  for  syphilis.  A  positive  reaction 
is  obtained  in  various  other  diseases,  notably  leprosy,  chronic 
malaria,  frambesia,  etc.,  probably  due  to  the  fact  that  the  serum 
in  these  diseases  contains  abundant  lipotropic  substances.  In 
the  gonococcus  complement  fixation  test  we  have  a  true  antigen- 
antibody  combination,  inasmuch  as  the  antigen  is  prepared  from 
the  specific  infecting  organism  of  the  disease  in  question.  In  the 
Wassermann  reaction  we  do  not  have  this  true  antigen-antibody 
combination.  The  so-called  antigens  in  the  Wassermann  reaction 
are  present  in  the  lipoidal  substances  of  the  tissues  whether  derived 
from  luetic  or  non-luetic  human  subjects  or  animals.  This  probably 
accounts  for  the  superior  specificity  of  the  gonococcus  complement 
fixation  test. 
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A  iit'^iitixc  reaction  docs  not,  of  course,  exclude  the  i)(>ssil)ility 
of  fjouococcus  infection  heiu^  present,  in  the  same  way  as  a  nega- 
tive Wassermann  reaction  does  not  exclude  the  possibility  of 
sypliilitic  infection.  In  this  connection.  ho\vc\er,  there  arc  two 
facts  to  he  taken  into  consideration: 

1.  In  the  late  lesions  of  s.\philis,  in  common  with  the  other  infec- 
tious granulomas,  there  is  a  distinct  tendency  to  the  formation  of  a 
more  or  less  well-marked  connective-tissue  capsule  surrounding  the 
lesion.  As  a  result,  there  is  arrested  activity  on  the  part  of  the 
spirochetje,  a  less  amount  of  toxin  is  elaborated,  the  connective- 
tissue  capsule  offers  some  resistance  to  the  free  absorption  of 
toxins,  and,  as  a  result,  there  may  be  lessened  antibody  formation. 
This  condition  does  not  obtain  in  gonococcus  infection,  as  the 
lesions  here  do  not  tend  to  become  encapsulated. 

2.  The  Wassermann  reaction  is  definitely  of)scured  by  recent 
mercurial  treatment.  There  is  no  treatment  which  thus  obscures 
the  complement  fixation  test  for  gonococcus  infections.  On  account 
of  these  two  facts  we  think  that  more  importance  may  perhaps 
be  attached  to  a  negative  reaction  in  testing  for  gonococcus  infec- 
tion than  is  to  be  attached  to  a  negative  Wassermann  test  for 
syphilis. 

Time  of  Appearance  of  a  Positive  Reaction.  A  positive 
reaction  is  not  to  be  expected  earlier  than  about  the  fourth  week 
of  the  disease,  and  then  only  in  acute  cases  with  some  complica- 
tion such  as  acute  prostatitis,  gonococcus  arthritis,  etc.  For 
example,  in  one  case  of  acute  gonococcus  arthritis  coming  on  three 
or  four  days  after  the  onset  of  the  urethritis  the  blood  was  negative 
(though  very  slowly)  on  the  twenty-first  day,  and  strongly  positive 
on  the  twenty-eighth  day  from  the  first  appearance  of  the  urethral 
discharge.  In  another  similar  case  the  blood  was  negative  on  the 
seventeenth  day  and  strongly  positive  on  the  twenty-fifth  day 
of  the  disease. 

Time  of  Disappearance  of  a  Positive  Reaction  after 
Cure.  It  is,  of  course,  evident  that  the  antibodies  must  persist 
in  the  blood  for  some  time  after  the  patient  is  actually  cured.  How 
long  they  persist  is  a  difficult  question  to  answer  precisely.  That 
they  do  not  persist  indefinitely  we  are  quite  certain.  Torrey^ 
has  shown  that  the  complement  fixatives  in  the  blood  of  a  rabbit 
immunized  to  the  gonococcus  begin  to  be  eliminated  ten  days  after 
the  date  of  the  last  inoculation  and  continue  to  be  eliminated 
rapidly  from  the  tenth  to  the  fiftieth  day,  after  which  they  are 
only  found  in  small  quantities. 

Our  own  experiments  with  rabbits  confirm  these  results.  After 
the  fiftieth  day  from  the  date  of  the  last  inoculation  only  a  reac- 
tion can  be  obtained.  This  is  a  reaction  to  which  we  attach  no 
importance, 
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Clinically,  we  have  seen  one  case  in  which  a  two-plus  reaction 
changed  to  a  negative  in  five  weeks  after  cure.  The  majority  of 
cases,  however,  take  somewhat  longer.  As  a  rule,  we  think  a 
negative  reaction  should  be  obtained  seven  or  eight  weeks  after 
cure.  In  other  words,  if  a  positive  reaction  is  obtained  seven  or 
eight  weeks  after  clinical  cure  we  think  that  the  patient  should 
be  looked  upon  as  still  harboring  gonococci. 

Relative  Value  of  the  Complement  Fixation  and  Bacterio- 
logical Methods  of  Diagnosis  in  Chronic  and  Doubtful 
Cases,  and  the  Technical  Difficulties  Connected  with  the 
Two  Methods.  As  we  huve  already  stated,  the  complement  fixa- 
tion test  is  specific  for  the  gonococcus.  A  positive  reaction  must 
therefore  be  looked  upon  as  absolute  proof  of  a  focus  of  gonococcus 
infection  somewhere  in  the  body.  What  constitutes  absolute  proof 
of  the  gonococcus  bacteriologically?  Certainly  not  a  smear  stained 
with  methylene  blue.  A  Gram  stain,  properly  made,  can  be 
accepted  where  the  gonococci  are  abundant;  but  in  chronic  cases, 
with  few  organisms  present,  it  cannot  be  accepted  as  absolute 
proof.  Among  the  sources  of  error  may  be  mentioned  the  INIicro- 
coccus  catarrhalis;  degeneration  forms  of  Gram-positive  cocci 
which  not  infrequently  do  not  retain  the  Gram  stain,  and  according 
to  Adami**  the  Trichomonas  vaginalis  and  some  aberrant  forms 
of  the  Bacillus  coli.  All  authorities  are  agreed  that  in  doubtful 
cases  culture  methods  constitute  the  only  absolute  proof. 

There  is  little  doubt  that  the  technique  of  isolating  the  gono- 
coccus in  culture  is  far  more  difficult  than  the  technique  of  a  com- 
plement fixation  test.  In  the  first  place,  the  bacteriologist  may 
err,  as  Dr.  E.  L.  Keyes,  Jr.,'-*  well  says,  "through  his  own  fault  or 
through  the  fault  of  the  clinician  who  submits  the  specimen  to 
him,  and  the  precision  of  his  diagnosis  depends  upon  a  well-prepared 
specimen  as  much  as  upon  his  own  skill."  The  prostate  and 
vesicles  must  be  thoroughly  massaged  and  the  specimen  must 
be  fresh,  as  it  is  probable  that  the  gonococcus  cannot  be  cultivated 
if  allowed  to  stand  in  cool  urine  for  half  an  hour.  In  addition, 
the  gonococcus  grows  only  on  special  media,  and  culture  may  fail 
on  account  of  the  presence  of  other  rapidly  growing  organisms 
which  either  inhibit  the  growth  of  the  gonococcus  or  render  its 
ist)lati()n  impossible.    This  is  especially  the  case  in  women. 

In  connection  with  the  complement  fixation  test,  the  only  real 
difficulty  lies  in  obtaining  and  carrying  the  various  strains  of  the 
gonococcus  necessary  for  the  preparation  of  a  good  antigen.  Apart 
from  this,  if  the  serologist  carefully  and  frequently  titrates  the 
various  reagents  used  in  the  test,  a  matter  neither  difficult  nor 
time-consuming,  the  technique  of  the  complement  fixation  test  is 
comparatively  simple. 

All  the  above  facts  must  be  taken  into  consideration  in  judging 
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as  to  the  rclatixo  \;iliu'  of  the  l);icteri()loji;i('al  and  coiiiijlciiicnt 
fixation  iiu'thods  of  (lia>,Miosis.  In  the  presence  of  a  positive  comple- 
ment fixation  test  and  nej^ative  bacteriological  findings,  we  think 
the  fixation  test  should  be  accorded  its  full  value.  In  the  presence 
of  a  negative  complement  fixation  test  and  ])ositive  bacteriological 
findings,  we  think  the  bacteriological  findings  should  be  accepted 
as  correct  only  if  the  proof  is  absolute — namely,  isolation  of  the 
gonococcus  in  culture. 

In  connection  with  the  above  statements  the  limitations  of  the 
complement  fixation  test,  to  be  detailed  later,  are,  of  course,  to 
be  borne  in  mind.  In  all  cases  we  think  that  in  the  interests  of 
the  patient  both  methods  of  diagnosis  should  be  used. 

I.    GONORRHEAL   URETHRITIS,    GONOCOCCI   PRESENT. 

Xo.   of 

casfs.  Duration.  Reaction. 

3  2  weeks — 

4  3  weeks,  both  urines  cloudy + 

1  4  weeks,  both  urines  cloudy + 

1  4  weeks,  marked  prostatic  involvement +  +  + 

2  4  weeks,  gonococcus  arthritis,  3  weeks +  +  + 

1  .5  weeks,  both  urines  cloudy + 

2  0  weeks,  both  urines  cloudy + 

1  7  weeks,  prostatic  abscess +  + 

2  8  weeks,  both  urines  cloudy +  + 

1  8  weeks,  prostatic  involvement +  + 

1  8  weeks,  second  urine  clean — 

1  10  weeks,  second  urine  clean — 

4  12  weeks,  prostatic  involvement +  +  + 

Remarks.  The  above  illustrates  the  gradual  development  of  a 
positive  reaction. 

In  anterior  urethritis,  whether  acute  or  chronic,  a  positive 
reaction  is  not  obtained.  Cases  of  urethritis  remaining  confined 
to  the  anterior  urethra  are,  of  course,  rare.  Most  authorities  agree 
that  in  the  great  majority  of  cases  the  posterior  urethra  is  involved. 
One  of  Dr.  Keyes'  cases,  however,  had  had  urethritis  for  ten  weeks. 
The  first  urine  passed  was  slightly  cloudy,  the  second  urine,  passed 
after  the  prostatic  massage  was  quite  clear  and  microscopic  exami- 
nation revealed  no  gonococci.  There  was  a  thin  mucoid  discharge 
at  the  meatus,  in  which  gonococci  were  found,  and  they  were 
also  obtained  in  culture.  Culture  made  from  the  urine  passed 
after  the  prostatic  massage  was  sterile.  Here  the  infection  was 
probably  confined  to  a  few  glands  in  the  fossa  navicularis  and 
there  was  not  enough  absorption  of  toxins  to  stimulate  antibody 
formation.  This  case  is  cited  here  in  order  to  bring  out  the  point 
that  probably  a  positive  reaction  is  never  found  when  the  disease 
remains  confined  to  the  anterior  urethra. 

A  weakly  positive  (one-plus)  reaction  first  makes  its  appear- 
ance in  the  third  week  of  the  disease  and  only  then  when  the 
posterior  urethra  is  afi'ected.    In  the  ordinary  case  of  acute  antero- 
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posterior  urctliritis  witliout  coinplications  rumiiii^  on  to  cure  in 
six  to  fight  weeks,  the  most  that  can  be  expected  is  a  {)ne-i)his 
reaction.  In  the  absence  of  comphcations  a  strong  positive  (two- 
phis)  reaction  does  not  make  its  ai)i)carance  until  the  disease  has 
lasted  about  eight  weeks.  A  two-plus  or  three-plus  reaction  can 
be  obtained  as  early  as  the  fourth  week,  when  there  is  some  definite 
complication  such  as  acute  prostatitis,  arthritis,  etc.  In  fact, 
a  three-plus  reaction  probably  is  not  found  when  the  disease  is 
limited  to  the  gcnito-urinary  tract  unless  there  is  some  definite 
imi)licati()n  of  the  deeper  structure. 

The  fact  that  a  positive  reaction  is  not  obtained  in  the  early 
weeks  of  the  infection,  should  prove  an  aid  in  differentiating 
between  a  fresh  infection  and  the  recurrence  of  an  old,  apparently 
cured,  one.  This  also  suggests  possible  medico-legal  application 
of  the  test.  Case  XXI  of  Dr.  Keyes'"'^  series,  illustrates  this  point. 
This  was  a  married  man  who  had  infected  his  wife  with  gonorrhea 
some  months  previously.  Both  were  treated  and  finally  declared 
cured,  and  the  blood  test  made  some  months  later  was  negative 
in  both.  Two  weeks  later  he  returned,  absolutely  denying  extra- 
marital exposure,  but  with  a  fresh  gonorrhea  two  weeks  old.  Both 
he  and  his  wife  had  the  blood  test  made  again,  and  both  were 
negative.  Four  weeks  later  he  w^as  positive  and  she  was  negative, 
and  she  remained  clinically  cured.  As  Dr.  Keyes  says:  "The 
development  of  a  positi\e  reaction  in  him  showed  the  infection  to 
be  a  fresh  one  due  to  extramarital  exposure,  in  spite  of  his  fervent 
denials."  Dr.  Keyes  informs  us  that  some  six  months  later  the 
husband  finally  confessed  to  the  truth  of  the  preceding  statement. 

Undoubtedly,  however,  the  cases  of  greatest  importance  to  the 
clinician,  especially  when  the  question  of  marriage  arises,  are 
those  of  chronic  urethritis,  prostatitis,  and  seminal  vesiculitis 
following  gonorrhea.  Prostatitis  is  probably  the  most  frequent 
and  im])ortant  complication.  In  many  such  cases  we  have  obtained 
a  positive  complement  fixation  test  when  bacteriological  methods 
have  left  us  in  doubt  as  to  the  presence  or  absence  of  the  gono- 
coccus.  It  is  in  such  cases  that  we  think  the  complement  fixation 
test  will  prove  an  addition  to  bacteriological  examination. 

II.    CHRONIC    ANTEROPOSTERIOR    URETHRITIS. 

1.  Gonococci  present:  In  our  experience  in  these  eases  a  positive 
reaction  is  practically  constantly  found  and  we  do  not  propose 
to  enter  into  any  detail  here.  We  can  only  recall  one  case  out 
of  a  great  many  examined  in  which  the  complement  fixation  test 
failed.  This  was  a  case  of  urethritis,  followed  in  a  few  days  by  a 
multiple  gonococcus  arthritis.  The  blood  was  negative  on  the 
thirteenth,   twenty-sixth,    and   thirty-sixth    days   of   the   disease, 
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Mild  j)«»siti\('  on  tlic  sixty-first  dav.  liy  that  tiiiic,  li()\v«'\('r,  tlic 
|)aticiit  had  rcciMxcd  v'x^hx  iiijcctidiis  ot"  ^mhiococcus  vaccine  wliic  h 
woiihl  liavo  riMuUTi'd  the  n-action  positive  in  any  case. 

2.  Gonococci  donl)tt'ul:  This  jjrou])  includes  5  cases  in  which 
both  smear  and  cultural  examinations  were  made,  hut  in  which 
the  findin<js  were  iuconclusixe. 

Case  I.  (lonorrhea  one  year  ago.  Urine  after  prostatic  massage 
sliows  fairly  abundant  sediment  of  pus.  Smears  show  a  few  (iram- 
negative  extracellular  cocci.  Plates  show  staphylococci  and  pseudo- 
diphtheria  bacilli  and  a  few  (rram-negative  cocci  (gonococci?). 
Complement  fixation  test  positive. 

Case  II.  Gonorrhea  fourteen  months  ago.  Urine  after  prostatic 
massage  shows  scanty  mucous  sediment  with  a  moderate  nimiber 
of  pus  cells.  Smears  show  Gram-negative  and  Gram-positive 
bacilli,  Gram-positive  cocci  and  very  few  Gram-negative  cocci. 
Plates  show  (rram-negative  bacilli,  staphylococci,  and  streptococci. 
Complement  fixation  test  positive. 

Case  III.  Gonorrhea  five  years  ago.  Urine  after  prostatic 
massage  shows  moderate  number  of  pus  cells  and  a  few  Gram- 
negative  extracellular  cocci.  Plates  contaminated.  Complement 
fixation  test  positive. 

Case  IV.  Gonorrhea  three  years  ago.  Urine  after  prostatic 
massage,  shows  slight  mucous  sediment,  few  pus  cells,  and  a  few 
atypical  extra-cellular  Gram-negative  cocci.  Plates  sterile.  Com- 
plement fixation  test  negative. 

Case  V.  Gonorrhea  three  years  ago.  I'rine  after  prostatic 
massage  shows  moderate  number  of  pus  cells.  Smears  show 
many  Gram-positive  cocci  and  a  few  Gram-negative  extra-  and 
intra-cellular  diplococci.  Xo  Gram-negative  cocci.  Complement 
fixation  test  positive. 

3.  Gonococci  negative,  both  in  smear  and  culture.  Nine  cases 
giving  a  history  of  gonococcus  infection  from  nine  months  to  fifteen 
years  previously  were  negative  by  the  complement  fixation  test 
thus  agreeing  with  the  bacteriological  examination.  Two  cases 
gave  a  positive  complement  fixation  test. 

Case  I.  Gonorrhea  one  year  ago.  I'rine  after  prostatic  massage 
shows  a  moderate  number  of  pus  cells.  Smear  shows  Gram-positive 
cocci.  Xo  Gram-negative  cocci.  Plates  show  staphylococci  and 
streptococci.     Xo  Gram-negative  cocci. 

Case  II.  Gonorrhea  three  months  ago.  Urine  after  prostatic 
massage  shows  few  pus  cells.  Smears  show  Gram-positive  cocci 
and  Gram-negative  bacilli.  Plates  show  streptococci  and  Gram- 
negative  bacilli.  In  this  case  the  positive  complement  fixation 
test  was  very  possibly  a  fading  reaction. 

4.  Gonococci  negative  in  smear  only,  cultural  examination  not 
made.  Six  cases,  giving  a  history  of  gonococcus  infection  from 
seven  months  to  five  years  previously  were  also  negative  by  the 
complement  fixation  test.    One  case,  giving  a  history  of  gonococcus 
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infection  two  years  previously,  was  positive  by  the  complement 
fixation  test. 

5.  Cases  in  which  gonococci  were  not  searched  for.  These  cases 
all  had  symptoms  of  chronic  urethritis  believed  to  be  postgonorrheal. 
The  duration  of  the  urethritis  varied  from  two  to  fifteen  years. 
Thirty-one  cases  were  examined,  of  which  10  or  32.2  per  cent,  gave 
a  ]K)sitive  reaction. 

The  cases  included  in  groups  2,  3,  4,  and  5,  were  all  regarded 
clinically  as  postgonorrheal.  If  now  we  group  all  these  cases 
together,  we  find  that  out  of  54  cases  examined  a  positive  result 
was  obtained  in  17  or  31.4  per  cent.  These  figures  closely  corre- 
spond with  those  reported  by  Keyes'^  in  postgonorrheal  urethritis, 
in  26  cases  carefully  examined  by  smear  and  culture  gonococci 
were  found  in  8  or  30.7  per  cent.  In  a  number  of  our  cases,  however, 
the  result  of  smear  and  cultural  examinations  was  suspicious,  but 
inconclusive,  as  cited  in  group  2,  whereas  the  complement  fixation 
test  was  definitely  positive  or  negative.  Herein,  in  our  opinion, 
lies  one  great  advantage  of  the  complement  fixation  test. 


III.   VERUMONTANUM  DISEASE.      GONOCOCCI   NOT  FOUND. 

Twenty-two  cases  of  disease  of  the  verumontanum  have  been 
examined.  Of  these,  21  admitted  gonorrhea  from  one  to  ten 
years  previously.  Four  of  the  21  gave  a  positive  reaction  and  17 
a  negative  reaction.  One  case,  cited  in  our  previous  paper,  abso- 
lutely denied  gonorrhea,  but  had  given  a  positive  result  on  two 
separate  occasions.  After  six  months'  treatment  he  was  found  to 
be  negative. 

IV.    CHRONIC   PROSTATITIS 

1.  Gonococci  present:  Three  cases  were  examined,  all  of  which 
gave  a  positive  complement  fixation  test. 

2.  Cases  giving  a  definite  history  of  gonorrhea — gonococci  not 
.searched  for. 

No.  of 

Date  of  last  gonorrhea.  case.s.         Positive.     Negative. 

5  weeks  to  1  year  ago 31  20  11 

2  years  ago 1'.)  9  10 

3  years  ago "12  5  7 

4  years  ago .5  2  .3 

5  years  ago 7  0  7 

G  years  ago 3  2  1 

7  years  ago 5  2  3 

8  years  ago 2  1  1 

10  years  ago 3  1  2 

12  years  ago 6  3  3 

14  years  ago 1  0  1 

20  years  ago 3  1  2 

30  years  ago 1  0  1 

3.  Gonorrheal  history  doubtful 9  2  7 

4.  Gonorrhea  denied 2  0  2 

1'  Loc.  eit. 
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In  group  2  \\v  have  a  total  of  98  cases  of  clironic  prostatitis  in 
which  a  (Infinite  <;onorrh('al  history  was  ohtaincd.  Of  tlicse,  4('), 
or  4(».l)  per  crnt.,  <;avo  a  i)ositive  reaction. 

It  will  be  noted  that  we  have  obtained  positive  results  in  cases 
where  the  hist  gonorrheal  infection  was  stated  to  be  anywhere 
from  six  to  twenty  years  ago.  We,  of  course,  do  not  vouch  for 
the  accuracy  of  the  patients'  statements  in  that  regard.  Opinions 
vary  greatly  as  to  the  length  of  time  the  gonococcus  may  persist 
in  the  genito-urinary  organs  of  the  male  and  female.  We  feel  that 
a  patient  giving  a  positive  complement  fixation  test  should  be 
looked  upon  as  still  harboring  gonococci  irrespective  of  the  date 
of  the  last  gonorrheal  infection. 


V.    SEMINAL  VESICULITIS. 

No.  of 

Dale  of  last  gonorrhea.  cases.  Positive.  Negative. 

C  months  ago 1  0  1' 

2  years  ago 3  1  2 


VI.    CLINICALLY   CURED   CASES. 

In  this  group  we  have  included  only  such  cases  as  ha\e  been 
looked  upon  as  clinically  cured  for  at  least  three  months.  This 
was  done  so  as  to  avoid  the  possibility  of  including  cases  which 
actually  were  cured  but  might  still  present  a  fading  reaction. 

We  have  examined  in  all  165  cases,  of  which  22,  or  13.2  per 
cent.,  gave  a  positive  reaction.  These  figures  correspond  closely 
with  those  reported  by  Schmidt^-  at  a  recent  meeting  of  the  Ameri- 
can Urological  vSociety.  Out  of  42  cases  examined  he  obtained  a 
positive  result  in  5,  or  11.9  per  cent.  Keyes^^  estimates  about  4 
per  cent,  of  clinical  error  in  cases  apparently  cured,  basing  this 
statement  on  the  results  of  laboratory  investigation  of  86  patients 
clinically  cured  of  urethral  gonorrhea.  Thirty-six  of  his  cases 
were  examined  by  the  complement  fixation  test,  and  77  by  smear 
and  culture. 

In  our  previous  paper  we  reported  43  per  cent,  of  positive  results 
in  cases  of  this  group.  Our  first  series  contained  all  cases  examined 
from  the  very  beginning  of  the  investigation,  before  we  had  any 
definite  idea  of  the  possibilities  of  the  test  and  cases  w-ere  classed 
as  clinically  cured  which  more  rigid  examination  would  probably 
have  excluded  from  that  grouj).  The  cases  here  reported  have  all 
been  very  thoroughly  examined  before  being  classed  as  clinically 
cured  and  we  think  that  13.2  per  cent,  represents  fairly  accurately 
the  clinical  error  in  such  cases.  The  importance  of  these  results 
when  the  question  of  marriage  arises  needs  no  emphasis  here. 

'2  Jour.  Amer.  Med.  Assoc.,  April  27,  1912,  p.  1307.  "  Loc.  cit. 
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VII.    WOMEN. 

The  (lia<i;n()sis  of  gonococcus  infection  in  women  is  well  known 
to  he  very  difficult  and  uncertain,  and  bacteriological  metfiods  of 
diagnosis  are  not  of  any  great  assistance,  except  in  tfie  acute 
forms  which  are  relatively  rare.  In  subacute  and  chronic  forms, 
gonococci  are  generally  very  scanty.  They  are  to  be  found  more 
particularly  in  the  discharge  from  the  urethra  and  cervix.  How- 
ever, the  great  number  and  variety  of  other  organisms  present  in 
such  discharges  renders  the  absolute  demonstration  of  the 
gonococcus  exceedingly  difficult  both  in  smear  and  culture. 
Very  often  both  clinical  and  bacteriological  examinations  leave 
one  in  doubt  and  the  diagnosis  of  chronic  gonococcus  infection 
must  be  only  a  probable  one.  Hence,  we  feel  that  in  women  the 
complement  fixation  test  should  prove  a  distinct  addition  to  our 
means  of  diagnosticating  chronic  gonococcus  infection. 

Extent  of  Involvement  Necessary  to  Obtain  a  Positive 
Reaction.  It  w411  be  remembered  that  in  discussing  the  question 
of  gonococcus  infection  in  the  male,  it  was  stated  that  a  positive 
reaction  was  not  to  be  obtained  if  the  disease  remained  confined 
to  the  anterior  urethra.  There  had  to  be  at  least  some  involve- 
ment of  the  posterior  urethra  in  order  to  obtain  a  positive  reaction. 
In  gonococcus  infection  in  the  female,  the  organs  chiefly  involved 
are  the  urethra  and  Skene's  glands,  Bartholin's  glands,  the  cervix, 
the  uterine  tubes,  ovaries,  and  peritoneum.  The  vagina  very 
commonly  escapes,  especially  in  the  adult.  In  children  the  vaginal 
mucosa  is  much  more  likely  to  be  infected,  as  in  the  ypung,  the 
pavement  epithelium  is  softer  and  more  like  columnar  epithelium. 
Hence,  the  frequency  of  gonococcus  vulvovaginitis  in  children. 

We  have  obtained  positive  reactions  in  cases  of  peritonitis,  in 
tuboovarian  disease,  and  in  disease  of  the  cervix. 

We  have  also  obtained  a  positive  reaction  in  2  cases  of  vulvo- 
vaginal abscess,  but  in  the  absence  of  abscess  formation,  we  doubt 
if  a  positive  reaction  will  be  obtained  unless  there  is  some  infec- 
tion of  the  cervix.  In  other  words,  we  think  a  negative  reaction 
wall  probably  be  obtained  if  the  disease  is  limited  to  the  urethra, 
Skene's  glands,  and  Bartholin's  glands.  Such  cases  are  doubtless 
rare,  as  in  the  great  majority  of  cases  of  chronic  gonorrhea  in  the 
female  the  cervix  is  involved.  Still  we  feel  that  the  possibihty 
deserves  mention  here.  In  gonococcus  infection  in  young  children, 
the  vulva,  urethra,  and  vagina  are  chiefly  affected;  only  rarely 
are  the  cervix,  corpus  uteri,  and  tubes  invoked.  We  have  ex- 
amined 10  cases  of  vulvovaginitis  in  children  aged  under  five  years. 
In  all  the  gonococcus  was  demonstrated  in  smear  and  culture. 
In  all  the  complement  fixation  test  was  negative.  This  tends  to 
support  our  opinion  that  a  positive  complement  fixation  will  not 
be  obtained  unless  there  is  involvement  of  the  cervix. 
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The  iiiiportiint  role  which  the  ^oiiococcus  i)liiys  in  the  |)r()(hi(- 
tion  of  prlxic  (hsraso  in  woincii.  scarcely  needs  mention.  Destrnc- 
tive  infhiinination  of  the  tiilx's  and  o\aries,  with  j)eritonitis,  is 
common,  as  is  also  gonococcus  infection  of  the  l)hidder  with  second- 
ary ascendinjj:  infection  of  the  ureters  and  ki(hieys. 

Finally,  on  e\ery  general  maternity  service  cases  of  gonorrheal 
oj)hthalmia  occur  from  time  to  time.  Statistics  show  that  even 
with  the  u.se  of  silver  nitrate  in  the  eyes,  this  disease  occurs  as  often 
as  once  in  every  200  cases.  Apart  from  the  possible  serious  effects 
upon  the  eyes  of  the  chikl  it.self,  there  is  always  great  danger  of  the 
infection  spreading  to  other  infants  and  nurses.  Therefore,  on 
account  of  the  unreliability  of  the  smear  and  cultural  methods  of 
diagnosis  t)f  subacute  and  chronic  gonococcus  infections  in  women, 
we  think  that  the  complement  fixation  test  should  find  a  distinct 
place  in  gynecological  conditions,  and  that  on  general  maternity 
services  it  will  be  of  use  in  the  prevention  of  gonorrheal  ophthalmia. 

We  have  not  applied  the  test  as  extensively  in  diseases  of  the 
genito-urinary  tract  in  the  female  as  we  have  in  the  male.  This 
was  principally  on  account  of  the  fact  that  our  chief  object  was 
to  study  the  possibilities  and  limitations  of  the  test.  This  could 
be  done  much  more  satisfactorily  in  the  male  because  the  course 
and  development  of  gonococcus  infection  is  much  more  readily 
studied  in  the  male.  Furthermore,  the  compK^ment  fixation  test 
could  be  more  thoroughly  controlled  by  bacteriological  examination 
in  the  male  than  in  the  female. 

The  statistics  which  follow  give,  however,  a  fair  idea  of  the 
field  of  usefulness  of  the  complement  fixation  test  in  gynecological 
conditions. 

Clinical  diagnosis.  Positive.     Negative. 

Urethritis  and  endocervicitis; 

(a)   Gonococci  present 9  0 

(6)   Gonococci  not  found 8  3 

Gonorrhea  clinically  cured 1  4 

Chronic  gonorrhea,  gonococci  not  found 2  0 

Gonorrheal    vulvovaginitis;    girls    under    five    years,    gonococci 

present 0  10 

Salpingo-oophoritis 9  3 

Pyelitis  clin'cally  considered  gonorrheal 2  0 

\'ulvovaginal  abscess;  gonorrheal 2  0 

Pelvic  peritonitis 3  1 

Pregnancy;  gonococci  present      ...                                      .  1  0 

Pregnancy;  gonococci  not  found        ...                                .       .  14  40 
Miscellaneous  cases  from  the  clinic;  laceration.s.  di.'^jjlaceinents, 

etc 13  .50 

Pyosalpinx 3  4 

Pelvic  abscess 0  2 

One  case  clinically  diagnosticated  as  ])y()salpinx,  and  giving  a 
negative  complement  fixation  test,  was  found  at  operation  to  be 
a  case  of  cystic  ovary  with  normal  tubes. 

One  case  diagnosticated  as  pelvic  abscess,  and  gi\ing  a  negative 
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complement  fixation  test,  was  found  at  operation  to  l)e  a  tubo- 
ovarian  a])scess  from  which  the  colon  bacillus  was  obtained  in 
pure  culture. 

1.  Conclusions.  A  positive  reaction  denotes  the  presence  or 
recent  activity  in  the  body  of  a  focus  of  living  gonococci. 

2.  A  negative  reaction  does  not  exclude  gonococcus  infection 
but,  for  the  reasons  stated,  should  be  accorded  considerable 
importance. 

3.  A  strong  positive  reaction  is  not  to  be  expected  earlier  than 
about  the  fourth  week,  and  then  only  in  very  acute  cases  with 
some  complication. 

4.  A  positive  reaction  is  not  obtained  if  the  disease  is  limited 
to  the  anterior  urethra. 

5.  A  positive  reaction  does  not  entirely  disappear  until  seven 
or  eight  weeks  after  cure. 

6.  In  other  words,  if  a  strong  positive  reaction  is  obtained 
seven  or  eight  weeks  after  apparent  clinical  cure,  the  patient  should 
be  looked  upon  as  still  harboring  gonococci. 

7.  In  chronic  cases,  isolation  of  the  gonococcus  in  culture  is 
the  only  absolute,  bacteriological  proof  of  gonococcus  infection. 

8.  The  technique  of  a  complement  fixation  test  is  simpler  than 
that  of  isolation  of  the  gonococcus  in  culture  and  the  possibilities 
of  error  are  less. 

9.  In  cases  regarded  clinically  as  postgonorrheal,  a  positive 
reaction  is  obtained  in  31.4  per  cent. 

10.  In  62  cases  of  chronic  prostatitis  giving  a  history  of  gono- 
coccus infection  within  three  years,  a  positive  reaction  was  obtained 
in  54.8  per  cent. 

11.  In  165  cases  looked  upon  as  clinically  cured  for  at  least  three 
months,  a  positive  reaction  was  obtained  in  13.2  per  cent. 

12.  In  women,  a  positive  reaction  is  probably  not  obtained 
unless  there  is  at  least  some  involvement  of  the  cervix. 

13.  On  account  of  the  unreliability  of  the  bacteriological  diag- 
nosis of  gonococcus  infection  in  women,  the  complement  fixation 
test  should  prove  of  special  usefulness  in  gynecological  conditions. 

Note. — Since  this  paper  was  written,  other  articles  on  the  sub- 
ject have  appeared,  as  follows:  Smith,  Lancet-Clinic,  Aug.  3,  1912; 
O'Neil,  Boston  Med.  and  Surg.  Jour.,  Oct.  3,  1912;  Gardner  and 
Clowes,  New  York  Med.  Jour.,  Oct.  12,  1912.  These  articles 
also  corroborate  the  results  of  previous  workers. 
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INDICANURIA. 
Bv  William  Gerry  Morgan,  M.D., 

PROFESflOR    OF    G ASTHO-KNTEUOLOGT,    GEORGETOWN    UNIVERSITY,    W.VSIUNOTON,    D.C. 

TiiK  presence  of  excessive  amounts  of  indiean  in  the  urine  is  so 
frequent  that  we  have  all  seen  liundretls  of  sucli  cases.  I  have 
talveii  occasion  to  go  over  my  records  of  all  patients  seen  in  1911 
whose  urine  showed  an  excess  of  indiean,  and  will  present  the 
observations  which  I  have  made  from  the  study. 

Indiean,  or  the  indoxyl  sulphate  of  potassium,  as  is  well  known, 
is  non-toxic.  The  indol  from  which  it  is  formed  is  but  slightly 
toxic,  Herter  claiming  that  small  doses  may  produce  in  man 
frontal  headache,  mental  irritability,  insomnia,  etc.  Wooley  and 
Xewburg,  in  a  preliminary  report  of  their  experiments  on  the 
result  of  the  injection  of  animals  with  indol,  found  that  examination 
of  the  adrenals  showed  the  medulla  hyperplastic  and  apparently 
hypertrophic,  and  that  the  evidences  of  chromaffin  activity  increased 
in  proportion  to  the  number  of  injections.  They  also  found  slight 
interstitial  changes  in  the  kidneys. 

It  may  be,  therefore,  that,  per  se,  excessive  indol  absorption 
from  the  intestine  over  a  considerable  length  of  time  may,  by 
stimulating  the  adrenals  to  increased  secretion,  be  instrumental 
in  producing  arteriosclerosis  and  chronic  nephritis.  Be  that  as  it 
may,  w^e  make  use  of  the  indiean  test  because  we  believe  that  in 
most  cases  the  various  products  of  bacterial  decomposition,  or 
bacterial  digestion  as  expressed  by  Combe,  of  proteids  in  the 
intestines,  that  is,  the  aromatic  bodies  (including  indol,  skatol, 
phenol,  and  the  cresols),  and  toxalbumins  develop  and  are  absorbed 
with  a  certain  relationship.  Since  we  have  no  means  at  present 
of  determining  the  quantity  of  the  more  definitely  poisonous 
toxalbumins,  we  are  forced  to  estimate  their  amount  by  the  degree 
of  putrefaction,  as  evidenced  by  the  amount  of  indiean  excreted 
in  the  urine. 

In  my  laboratory  the  ordinary  test  for  indiean  employed  is: 
10  c.c.  HCl,  10  c.c.  of  1  per  cent,  solution  of  potassium  chlorate,  3 
drops  of  which  is  added  to  the  urine  and  shaken  up  with  5  c.c.  of 
chloroform.  The  blue  color  in  the  chloroform  indicating  an  excess 
of  indiean  is  arbitrarily  graded  as  to  intensity  from  plus  one  or 
sky  blue  to  plus  six,  the  highest  grade  which  we  encounter,  a  very 
black  blue. 

Indol  results  from  bacterial  digestion  or  putrefaction  of  proteids, 
the  bacteria  taking  up  the  work  of  splitting  the  proteid  molecule 
where  the  enzymes  have  left  off.  It  is  fairly  certain  that  the  lower 
ileum  is  the  chief  laboratory  for  the  formation  of  this  end-product, 
and  that  the  principal  absorptive  seat  is  the  colon.    Considerable 
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putrefaction  can  undoubtedly  occur  without  the  occurrence  of 
indicanuria,  due  probably  to  non-absorption  from  the  colonic 
mucous  membrane  or  to  some  protective  mechanism  in  various 
orj^ans  of  the  body,  as  the  liver.  On  the  other  hand,  loss  of  con- 
tinuity of  the  surface  of  the  colon  may  result  in  considerable 
quantities  of  indican  bein^  present  in  the  urine  where  the  degree 
of  putrefaction  could  hardly  be  considered  enough  to  account  for 
it.  While  not  all  cases  of  intestinal  putrefaction  result  in  indicanuria 
the  writer  believes  that  excessive  indican  in  the  urine  always 
indicates  abnormal  functioning,  and  that  the  cause  should,  if 
possible,  be  found  and  eliminated. 

During  the  year  1911,  148  patients  showed  indican  transitory 
or  more  persistently.  The  cases  were  about  equally  divided 
between  the  sexes,  73  occurring  in  females  and  75  in  males.  Usually 
the  indican  was  incidentally  present  during  treatment  for  other 
gastro-intestinal  conditions.  In  some  it  was  accidental  or  transitory, 
in  some  recurrent,  in  others  more  or  less  constant,  a  definite  part 
of  the  clinical  picture,  but  still  associated  with  other  pathological 
processes,  and  in  several  it  was  present  without  evident  cause. 
The  latter  are  the  cases  of  true  indicanuria,  idiopathic  or  perhaps 
to  be  classed  as  pure  intestinal  auto-intoxication.  I  agree  with 
Baar,  who  considers  these  cases  of  true  intestinal  auto-intoxication 
as  rare.  He  specifies  that  examination  of  the  whole  body,  the 
stomach  contents,  the  feces,  and  blood  must  yield  no  abnormal 
findings. 

Of  the  new  patients  consulting  me  in  1911,  89  showed  indican 
in  the  urine  on  the  regular  routine  examination  at  the  time  of 
consultation.    Of  this  number  24  showed  plus  1,  30  plus  2,  22  plus 

3,  9  plus  4,  3  plus  5,  1  plus  (3. 

In  a  former  paper  the  wTiter  stated  that  indicanuria  is  several 
times  more  prevalent  in  Washington  from  January  1  to  July  1 
than  during  the  remaining  months  of  the  year,  the  explanation 
for  which  will  be  mentioned  later.  Of  the  148  cases,  92  occurred 
in  the  first  six  months  of  the  year.  A  consideration  of  the  dis- 
tribution of  the  89  new  patients  does  not  indicate  this  state  of 
affairs  so  plainly.  They  consulted  me  as  follows:  In  January,  10; 
February,  10;  March,  6;  April,  10;  May,  7;  June,  6;  July,  7; 
August,  11;  September,  5;  October,  10;  November,  3;  December, 

4.  Of  59  who  developed  it  during  the  period  of  observation,  48 
occurred  between  January  1  and  July  1. 

One  thing  seems  certain  with  reference  to  the  season  and  that  is 
that  excessively  hot  weather  does  not  seem  to  play  a  noticeable 
part  in  causing  or  increasing  the  production  of  indican.  June  and 
July  of  last  year  were  very  hot  months,  and  yet  only  6  or  7  of  these 
patients  applied  for  treatment  during  these  months. 

Analyses  of  the  cases  show  no  particular  etiological  factor  common 
to  all  or  even  a  considerable  number  of  the  patients.     Nearh'  all 
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of  the  iiiorc  (•oiiiiiioii  tonus  of  ^Jistro-iiitcstinal  discnscs  were 
rt'i)ri'.sriitt(l.  Of  iUv  IKi  i)iiti('iits  in  wlioin  ;,Mstric  analyses  wtTc 
niadr  4()  showed  hypiTaciditN',  25  sultaciditx  or  anacidity,  and 
42  normal  fi»;nres.  Whether  the  considerable  nnniher  siiowing 
increased  fi<:ures  for  acidity  has  any  si<j;nificance  or  not  has  not 
been  determined.  Nor  do  we  know  in  how  much  the  hyperchlor- 
hydria  is  one  of  the  causati\"e  factors  and  how  nuich  a  result  of 
the  toxic  condition.  Baar  found  ulcer  with  hyperacidity  to  be 
always  accompanied  by  excessive  indican  and  attaches  such  import- 
ance to  the  combination  of  hyperacidity  and  indicanuria  as  to  use 
it  as  a  diajjnostic  si<:;n.  He  says  that  provided  ulcer  of  the  stomach 
and  duodenum  can  be  excluded,  hyi)eracidity  with  indicanuria 
indicates  an  extragastric  lesion  as  appendicitis  or  cholecystitis. 
My  own  observations  are  not  in  accord  with  this  view.  Not  more 
than  one-third  of  my  ulcer  cases  treated  during  the  last  year  showed 
excess  of  indican.  On  the  other  hand,  my  records  show  a  number 
of  instances  in .  which  indican  and  hyj)eracidity  were  present, 
probably  from  the  same  cause,  loss  of  nerve  tone,  and  in  which 
there  has  never  been  any  suspicion  of  extragastric  inflammatory 
trouble. 

I'ncomplicated  constipation  does  not  seem  to  be  instrumental 
in  causing  indicanuria,  although  a  few  observers  have  noted  a 
considerable  excess  of  indican  in  a  majority  of  their  patients  with 
chronic  constipation.  Only  a  small  number  of  my  patients  seeking 
relief  for  chronic  constipation  showed  indican  in  excess.  The 
condition  of  the  l)owels  in  my  series  was  as  follows:  Constipation, 
60;  looseness,  15;  constipation  alternating  with  diarrhea,  13;  and 
the  balance  normal.  Many  are  classed  with  those  having  consti- 
pation who  are  merely  of  the  constipated  tendency,  some  of  them 
having  daily  bowel  movements  unaided  most  of  the  time,  others 
having  daily  mo\eraents,  with  the  aid  of  medicine,  while  some  were 
obstinately  constipated.  Several  of  the  patients  with  the  most 
persistent  and  marked  indicanuria  came  in  the  class  of  those 
having  normal  daily  bowel  movements.  At  all  events,  it  is  a 
question  whether  the  condition  of  the  bowels  should  be  discussed 
under  etiology  or  symptomatology,  as  it  is  more  than  likely  that  a 
considerable  part  of  the  constipation  or  diarrhea  may  be  the  result 
of  the  intoxication  and  not  one  of  its  causes. 

Obstipation  resulting  from  obstruction  of  the  transverse  colon  or 
above  it  can  result  in  profound  indicanuria,  but  this  diminishes  as 
the  obstruction  is  lower  down  and  aftections  of  the  lower  part 
of  the  gut  are  only  exceptionally  complicated  b\'  indicanuria. 

Although  not  represented  in  my  series,  it  is  well  known  that 
indican  is  greatly  increased  in  peritonitis,  typhoid,  and  cholera. 
Also  occasionally  responsible  are  ozena,  caries,  and  other  pus 
collections.  Baar  has  found  that  after  all  operations  in  which  the 
intestinal  wall  was  cut  or  the  organs  roughly  handled  indican  was 
present  in  the  urine  for  a  week. 
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Although  some  observers  have  claimed  that  affections  of  the 
liver  are  frequently  productive  of  indicanuria,  the  writer  is  still 
of  the  opinion  previously  expressed,  that  the  indicanuria  is  a 
conij)lication  and  not  a  direct  result  unless  in  case  of  extreme 
hepatic  insufficiency. 

Trobably  the  most  frequent  cause  of  the  putrefaction  resulting 
in  indicanuria,  according  to  the  writer's  opinion,  is  a  combination 
of  improper  diet — most  often  excessive  quantity — and  a  run-down 
condition  with  loss  of  nerve  tone.  As  has  been  mentioned,  this 
fact  has  been  demonstrated  by  the  greater  number  of  cases  encoun- 
tered in  Washington  during  the  period  of  the  year  furthest  from 
the  vacation  or  at  the  end  of  the  busy  season. 

Is  there  a  symptom-complex  which  will  enable  us  to  say  that  the 
patient  is  suffering  from  an  intoxication  manifested  by  indicanuria? 
There  are  some  who  do  present  typical  and  complete  clinical  pic- 
tures, but  the  majority  in  my  series  had  but  a  few  of  the  symp- 
toms. These,  while  not  always  characteristic,  were  usually  indic- 
ative of  an  intoxication  by  a  poison  having  especial  predilection 
for  the  nervous  system.  Close  analysis  was  made  of  the  response 
to  the  question,  "What  symptoms  trouble  you  most?"  and  then 
to  specific  questions  concerning  headache,  dizziness,  etc. 

The  typical  symptom-complex  consists  of  vertigo  of  varying 
degree,  dull  headache,  languor,  drowsiness,  depression,  lack  of 
ambition,  inability  to  concentrate  the  mind,  insomnia,  or  sleep 
that  is  not  restful,  easy  fatigue,  irritability,  gas  in  the  bowels, 
muscle  pain  and  cramps  in  the  legs,  cold  hands  and  feet,  and  fetid 
breath.  In  many  there  was  a  partial  loss  of  coordination.  None 
of  these  symptoms  were  constant,  but  nearly  all  the  cases  exliibit 
some  of  them.  However,  a  few  cases  had  no  symptoms  at  all. 
Mr.  E.  F.,  whose  case  will  be  mentioned  below  as  illustrating 
another  point,  had  indicanuria  of  the  greatest  degree  almost  con- 
stantly for  twelve  years,  and  yet  most  of  the  time  felt  in  perfect 
health. 

The  one  symptom  which  in  the  largest  number  of  patients  was 
complained  of  with  the  greatest  degree  of  regularity  was  gas 
formation  in  the  bowel,  indicating  the  underlying  putrefaction. 
Ninety-six  patients  were  troubled  with  this  symptom. 

Early  fatigue  was  mentioned  among  the  most  troublesome 
symptoms  by  32.  This  state  of  tiring  easily  was  met  with  in 
nearly  all  of  the  patients,  but  the  routine  of  questions  asked  in 
my  office  does  not  include  this  question  specifically.  These  32 
volunteered  the  information  without  questioning.  Allied  symptoms 
of  constant  languor  and  depression  usually  accompanied  the 
fatigue,  but  17  patients  complained  of  these  symptoms  without 
noting  the  fact  that  they  tired  easily. 

The  patients  were  questioned  specifically  concerning  headache 
and  dizziness.    Sixty  had  headache  in  some  degree  or  form.    Occa- 
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sioiially  the  pain  WDiikl  \)v  iiciiralL'ic  in  cliaractor,  l)Ut  more  often 
a  tlull  frontal  ache.  In  some  it  occurred  conipar;iti\ely  rarely, 
while  in  others  it  appeared  almost  daily.  Frequently  the  pain  was 
found  to  be  worse  in  the  morning. 

Fifty-five  ])atients  of  the  series  were  troubled  with  dizziness. 
This  also  varied  in  character  and  time  of  api)earance.  In  some  it 
manifested  itself  merely  by  a  transitory  light-headedness.  In 
others  there  would  be  sharp  attacks  while  in  some  the  vertigo 
would  be  almost  constant,  and  so  severe  as  to  cause  staggering. 

The  severity  of  the  headache  and  dizziness  as  well  as  of  the 
other  symptoms  does  not  seem  to  bear  a  direct  relationship  to  the 
degree  of  indican  excreted,  but  perhaps  rather  is  dependent  upon 
the  tolerance  of  the  patient  for  the  poisons. 

Insomnia  was  noted  not  infrequently.  Again,  often  though  the 
patient  could  go  to  sleep  without  any  difficulty,  it  would  not  be 
restful  or  refreshing,  and  there  woukl  be  a  feeling  of  exhaustion 
in  the  morning. 

One  of  the  evidences  of  intoxication  which,  although  it  occurs 
comparatively  rarely,  seems  to  be  quite  characteristic,  is  pain  in 
the  legs  and  perhaps  other  muscles.  There  is  no  soreness  to  the 
touch,  as  a  rule,  but  a  decided  pain  varying  from  a  cramp-like 
condition  of  the  muscles  of  the  calf  to  a  steady  rhemnatic  ache. 

Other  ner\'ous  symptoms  noted  in  my  series  are  loss  of  memory, 
uncertain  feeling  in  the  head,  rush  of  blood  to  the  head,  inability 
to  think  while  at  work,  lack  of  will  power,  phobias  of  various  sorts, 
hazy  spells  during  which  things  seem  far  off  and  veiled,  feeling  of 
panic,  loss  of  consciousness  for  short  period,  palpitation  of  the 
heart,  faintness,  cold  hands  and  feet,  numbness  in  hands,  loss  of 
taste  and  smell,  black  specks  before  the  eyes,  free  perspiration, 
and  irregular  muscle  twitching  in  different  parts  of  the  body, 
occurring  especially  during  sleep. 

From  the  foregoing  it  may  be  seen  that  the  toxins  afYect  the 
nervous  system  in  a  variety  of  ways.  None  of  the  symptoms  are 
entirely  characteristic,  but  a  combination  of  some  of  them  is  very 
suggestive,  and  we  should  be  able  to  make  a  tentative  diagnosis 
before  examination  of  the  urine.  Often  we  are  misled  both  ways. 
It  not  infrequently  happens  that  in  a  patient  with  decidedly  sug- 
gestive symptoms  repeated  examination  of  the  urine  fails  to  reveal 
excess  of  indican,  and,  on  the  other  hand,  quite  marked  amounts 
of  indican  are  many  times  present  without  any  symptoms  to 
indicate  such  a  state. 

Examination  of  the  patients  in  my  series  revealed,  in  addition 
to  the  many  conditions  present  from  accompanying  disorders,  some 
which  are  more  or  less  frequently  met  with  as  a  result  of  the  intoxi- 
cation itself.  The  skin  was  often  found  pale  and  dry,  and  various 
skin  eruptions  were  not  uncommon.  Nearly  all  of  the  series  had 
an  anemia  more  or  less  marked,  the  average  being  about  72  per 
cent,  hemoglobin. 
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Bram  has  recently  claimed  that  indicanuria  and  albuminuria 
are  not  commonly  found  at  the  same  time,  and  that  the  presence 
of  one  in  considerable  amount  would  indicate  the  other  to  be 
absent  or  in  small  quantities.  He  makes  these  deductions  from 
500  examinations  at  the  ^Nledico-Chirurgical  and  Jewish  Hospitals 
of  Philadelphia.  One  hundred  and  eighty-seven  of  the  specimens 
of  urine  showed  albumin  but  no  indican;  210  showed  indican  but 
no  albumin;  4  had  albumin  with  a  questionable  trace  of  indican; 
and  2  had  indican  with  a  questionable  trace  of  albumin. 

On  the  other  hand,  Darember^  found  that  95  per  cent,  of  his 
patients  with  indicanuria  had  also  an  albuminuria.  In  my  series 
it  was  exceedingly  common  to  find  albumin,  usually  in  faint  traces 
and  hyaline  casts  indicative  of  a  chronic  interstitial  change,  and, 
indeed,  it  would  be  surprising  if  some  change  were  not  induced  in 
the  kidney  by  long-continued  excretion  of  poisons. 

One  patient  who  had  large  amounts  of  both  indican  and  albumin 
continuously  presented  such  an  interesting  condition  that  his 
history  will  be  given  with  some  detail: 

Mr.  E.  A.  F.  consulted  the  writer  January  31,  1911.  He  was  a 
newspaper  man,  aged  thirty-one  years,  with  a  history  of  having 
had  marked  albuminuria  and  indicanuria  for  thirteen  or  fourteen 
years  continuously.  Frequent  examination  by  competent  observers 
indicated  that  the  two  conditions  varied  with  each  other.  ]Most  of 
the  time  he  had  no  symptoms,  even  when  indican  and  albumin 
were  l)oth  present  in  large  amounts,  but  for  the  previous  six  months 
he  had  had  gas  in  the  stomach  and  bowels  off  and  on  accompanied 
by  intestinal  distress  and  attacks  of  headache.  His  bowel  actions 
were  fairly  regular,  but  with  a  tendency  to  looseness.  He  always 
felt  worse  just  before  the  bowels  moved.  He  also  complained  of 
indefinite  pains  in  the  cahes  of  the  legs  after  walking.  He  had 
no  dizziness,  and  was  always  able  to  carry  on  hard  work. 

On  examination  his  physical  condition  was  apparently  excellent, 
being  negative  except  for  a  slight  aortic  systolic  heart  murmur. 
His  blood  pressure  at  the  time  of  the  first  examination  was  162  mm. 
Examination  of  the  stomach  contents  showed  increased  figures, 
free  HCl,  76;  total  acidity,  90.  His  hemoglobin,  78  per  cent.  The 
urine  on  first  examination  showed  specific  gravity,  1020;  albumin, 
6.5  per  cent.;  indican,  plus  2;  numerous  hyaline  and  finely  granular 
casts.  His  weight  was  174  pounds.  Throughout  February  daily 
examination  of  the  urine  was  made,  the  indican  varying  from  plus 
1  to  plus  6  and  the  albumin  keeping  pace  with  the  indican.  During 
the  last  half  of  the  month  the  patient  began  to  respond  to  the 
treatment,  and  the  indican  for  a  period  of  several  weeks  was 
either  normal  or  but  slightly  increased,  while  the  albumin  sank  to 
1  per  cent. 

March  3.  After  harder  work  his  indican  again  abruptly  rose  to 
plus  4,  persisting  at  that  figure  for  nearly  a  week,  when  it  was 
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a^ain  foiitrollctl  ami  i:ra»liiall_\  sank  ti»  normal  airain,  then  iiicrcasinjr 
corri'spondinj^ly. 

March  '2'A.  The  t-tiVcts  of  nt-rxc  strain  in  handlin",'  ( 'on^Tcssional 
reports  for  his  paper  again  became  manifest,  and  the  indican  did 
not  again  hecome  normal  for  three  months,  when  he  took  his 
vacation.  Congress  remained  in  session  unnsnally  long  during  the 
spring  of  1911,  and  his  work  was  so  arduous  as  to  oflset  any 
advantages  secured  by  the  constant  treatment.  All  symptoms  had 
ceased  after  the  first  two  weeks  of  treatment  by  hygienic  measures, 
diet,  and  irrigations,  and  there  was  no  return  of  them  until  the 
indican  again  increased. 

During  the  three  months  of  constant  and  severe  indicanuria 
various  methods  were  tried  in  addition  to  the  irrigations,  all  without 
influencing  the  amount  of  indican  in  the  slightest,  although  each 
change  would  give  the  patient  a  feeling  of  well-being.  Cultures 
were  made  of  the  .stools  and  an  intensely  acid  colon  bacillus  was 
found  to  make  up  about  98  per  cent,  of  the  bacterial  content  of 
the  bowel.  Vaccines  were  administered  several  times.  Rapid 
variations  in  the  diet  were  made,  with  the  object  of  changing  the 
bacterial  flora  of  the  intestines.  Hot  baths  were  tried.  Bile  salts 
were  administered.  Finally  thyroid  extract  was  tentatively  tried 
a  few  days  before  he  went  on  his  vacation,  and  apparently  dimin- 
ished the  amount  of  indican  considerably.  While  on  his  vacation 
of  several  months  he  took  on  his  own  initiative  the  thyroid  almost 
constantly.  On  his  return  to  the  city  in  the  fall  he  had  lost  weight, 
going  from  174  to  144^  pounds  as  a  result  of  the  thyroid,  but  he 
felt  fairly  well.  He  still  had  some  increase  in  indican  excretion, 
about  one-half  of  the  amount  he  had  before  going  away. 

The  cure  for  indicanuria  must  come  through  measures  preventing 
the  formation  of  toxins  and  the  elimination  of  those  already  formed. 
In  the  treatment  it  is  necessary  first  to  eliminate  if  possible  the 
primary  cause  of  the  excessive  putrefaction  and  to  prescribe  treat- 
ment for  any  disorder  of  the  gastro-intestinal  canal  whether  causa- 
tive or  associated  with  the  production  of  indican.  P\irther  con- 
sideration will  not  be  paid  to  this,  as  it  includes  the  treatment  of 
nearly  all  of  the  gastro-intestinal  disorders.  In  a  not  inconsiderable 
number  of  the  cases  the  excessive  production  of  indican  ceased 
without  direct  measures  being  instituted  for  its  treatment  when 
the  mental  strain  was  removed;  other  cases  have  taxed  our  ability 
to  the  utmost  before  they  have  responded  to  treatment. 

Measures  directed  toward  the  putrefaction  and  indicaniu"ia 
itself  consist  of  general  hygienic  directions,  diet,  exercise,  irrigation, 
and  occasional  medication.  Purgatives  not  only  do  not  cause  a 
diminution  of  the  indican,  but  may  even  be  followed  by  increased 
excretion.  Irrigations  are  nearly  always  found  necessary  when 
direct  treatment  for  the  indicanuria  is  needed.  Different  solu- 
tions have  been  u.sed  to  meet  varying  conditions  in  my  series.    Salt 
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solution,  soda,  argyrol,  and  ichtliyol  ha\e  all  <,d\cn  admirable 
results.  lehthyol  solutions  often  seem  effective  when  others  have 
failed. 

In  arranging  the  diet  we  have  greatly  reduced  the  proteid  food, 
thereby  removing  much  of  the  material  available  for  the  putre- 
faction. Frequent  changes  in  diet  have  been  tried,  with  the  idea 
of  producing  unfavorable  conditions  for  the  growth  of  the  putre- 
factive bacteria.  Although  buttermilk  has  been  given  to  many, 
the  writer's  experience  with  it,  and  the  artificial  preparations  of 
the  lactic  acid  bacilli  has  not  been  such  as  to  cause  any  reliance  to 
be  placed  in  these  preparations  per  se. 

No  one  point  has  been  found  to  be  of  more  importance  in  those 
many  cases  where  overwork  is  a  factor  than  a  restoration  of  nerve 
tone,  as  by  a  vacation  spent  under  ideal  conditions  in  the  mountains. 
Some  of  my  patients  have  indicanuria  which  recurs  with  some 
degree  of  regularity  in  the  spring,  disappearing  after  a  thorough 
bodily  and  mental  rest. 

In  the  majority-  of  my  cases  cure  of  the  condition  has  been 
comparatively  easy,  but  in  the  occasional  true  auto-intoxication 
the  progress  has  been  slow  and  at  times  discouraging.  Although 
not  invariable,  it  has  been  our  experience  that  the  longer  the 
duration  of  the  indicanuria  the  greater  the  length  of  time  it  persists 
under  treatment. 


ADENOCARCINOMA  OF  THE   THYROID,   WITH  METASTASIS 

TO  THE  CERVICAL  GLANDS  AND  PITUITARY:    A 

CONTRIBUTION  TO  THE  PATHOLOGY  OF 

ABNORMAL  FAT  FORMATION. 
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The  underlying  pathology  of  excessive  and  aberrant  fat  forma- 
tion has  in  recent  years  been  the  subject  of  much  investigation. 
Follo\nng  the  publication,  in  1888,  of  the  original  article  by  Dercum 
on  "Adiposis  Dolorosa,"  many  cases  were  placed  on  record  as 
belonging  to  tliis  syndrome  which  in  the  light  of  the  newer  researches 
into  the  pathology  of  fat  formation  ha\e  been  segregated  into  other 
groups.  The  general  tendency  has  been  to  divide  the  various 
pathological  forms  of  fat  formation  into  groups  according  to  the 
clinical  picture.  The  follo"«-ing  clinical  forms  have  been  described: 
(1)  Dercum's  syndrome — adiposis  dolorosa,  (2)  adiposis  tuberosa 
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siiiipKx  (Anders),  (.3)  symmetrical  adeiiolii)omjitosis  (Laimois 
and  Bt'iisaude),  (4)  adipositas  (r^<'l)ra^is  (Froelic-li),  (o)  adipositas 
pinealis  (!\larl)urj;),  ((>)  nodular  cir('Uinscril)ed  symmetrical  nuiltiple 
lipomatosis,  (7)  adiposis  secondary  to  true  or  nenropatliic  edema. 

Cases  of  adiposis  dolorosa  are  often  met  with  and  constitute 
a  fairly  definite  clinical  picture.  Painful  indurated  areas  in  the 
fat  tissue  associated  with  asthenia,  mental  symptoms,  and  psychic 
manifestations,  constitute  the  four  cardinal  symptoms.  Anders 
separated  from  this  group  a  series  of  cases  showing  indurated 
tumor-like  masses  in  the  fat  tissue  without  pain  or  tenderness, 
and  without  asthenia  or  psychic  manifestations. 

Launois  and  Bensaude  under  the  title  of  I'adeno-lipomatose 
symetrique  a  predominance  cervicale  reported  a  series  of  cases 
of  symmetrical  fat  deposits  about  the  neck  and  shoulders  that 
deserved  special  clinical  consideration.  Many  similar  cases  had 
already  been  reported  in  the  literature,  beginning  with  that  of 
J^rody  in  1846.  Madelung,  who  wrote  the  first  systematic 
treatise  on  the  subject,  considered  the  condition  as  a  special 
clinical  variety  of  lipomatosis.  Launois  and  Bensaude,  after 
digesting  the  literature,  came  to  the  conclusion  that  sym- 
metrical adenolipomatosis,  adenolymphocele,  segmentary  edema  of 
Debove,  neuropathic  pseudoelephantiasis  of  Mathieu,  and  supra- 
clavicular pseudolipoma  were  not  necessarily  identical,  but  belonged, 
nevertheless,  to  the  same  morbid  group.  The  adenolipomatosis 
cases  of  Laimois  and  Bensaude  were  characterized  by  symmetrically 
placed  diffused  fat  masses  localized  to  the  region  of  the  neck,  the 
axilla,  and  the  trunk,  and  associated  with  asthenia,  mental  irri- 
tability, apathy  and  hypochondria,  enlargement  of  the  spleen, 
acceleration  of  the  pulse,  and  decrease  of  small  mononuclear  cells. 
These  fat  masses  even  when  of  great  size  may  be  associated  with 
general  emaciation.  Microscopic  examinations  of  incised  portions 
have  shown  the  presence  of  large  and  sclerosed  lymphatic  glands 
in  the  fatty  tissue.  An  increase  and  diminution  in  the  size  of 
the  fat  during  its  development  has  led  Launois  and  Bensaude  to 
consider  the  disease  to  have  its  origin  in  the  lymphatic  system. 

In  the  only  autopsy  on  record,  Dieulafoy  showed  no  lesion  in 
the  nervous  system,  but  found  cirrhosis  of  the  liver  and  spleen 
and  pancreas,  tuberculosis  of  the  peritoneum,  adenomatous  hyper- 
trophy of  the  thyroid,  with  an  enlarged  and  congested  pituitary 
body.  The  fat  masses  showed  no  evidence  of  lymphatic  tissue, 
and  the  nodules  noted  were  evidently  due  to  an  invasion  of  con- 
nective tissue.  Lyon  includes  an  autopsy,  reported  by  one  of  the 
authors  of  this  paper  with  Dercum,  as  belonging  to  this  group. 
This  will  be  considered  later. 

Adiposis  cerebralis.  This  condition  described  by  Froelich  has 
a  very  close  analogy  to  adiposis  dolorosa.  In  its  simplest  form 
it  consists  of  an  excessive  general  adiposis  developing  during  the 
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coursi'  of  a  brain  tumor,  which  in  most  cases  has  been  found  at 
aut()i)s.\'  to  involve  the  pituitary-  body,  but  which  in  one  case  was 
found  to  in\()l\'e  the  pineal  gland  (Marburji;).  A  close  association 
has  been  found  in  this  group  of  cases  with  defective  development 
of  the  genital  organs.  E.  von  Eiselberg  has  reported  marked 
improvement  and  apparent  cure  after  the  removal  of  the  pituitary 
body  in  2  cases. 

Nodular  circumscribed  symmetrical  lipomatosis.  Multiple  iso- 
lated lii)()niatons  tumors  have  occurred  symmetrically  placed  in 
different  portions  of  the  body.  On  account  of  the  symmetrical 
arrangement  and  on  account  of  the  association  of  the  tumors, 
with  tabes,  general  paralysis,  sciatica,  etc.,  it  has  been  assumed 
that  the  nervous  system  and  more  particularly  the  trophic  centres 
in  the  spinal  cord  were  the  cause  of  the  affection.  There  is,  how- 
ever, practically  no  evidence  to  support  such  a  theory.  As  many 
as  20()()  of  these  lipomatoma  have  occurred  in  the  same  individual 
(Launois  and  Bensaude). 

Adiposis  secondary  to  true  or  neuropathic  edema  is  a  gradual 
transition  and  transformation  of  tissues  which  are  the  seat  of  chronic 
edema  to  at  first  pseudolipomatous,  and  later,  true  lipomatous 
tissue.  Two  groups  may  be  identified:  (1)  Neuropathic  edemas 
which  most  often  give  lise  to  the  pseudolipomatous  state,  and 
according  to  Striibing,  are  closely  related  if  not  identical  with 
the  edematous  swelling  of  adiposis  dolorosa.  (2)  True  edemas 
sometimes  noted  on,  the  paralyzed  side  of  hemiplegics  with  failing 
cardiac  or  renal  function.  If  the  patient  lives  sufficiently  long 
they  may  become  transformed  into  pseudolipomatous  tissue,  which 
does  not  pit  on  pressure  and  which  has  all  the  characteristics 
of  subcutaneous  adipose  tissue. 

From  a  clinical  standpoint  the  above  groups  stand  out  fairly 
clear  and  distinct.  It  would  not  be  a  difficult  matter  to  form  new 
subgroups.  When,  however,  we  consider  the  underlying  patho- 
logical factors  we  find  for  the  most  part  somewhat  similar  organic 
changes  in  practically  all  of  the  above  groups.  In  adiposis  dolorosa 
the  first  group  to  be  studied  postmortem,  our  attention  was  directed 
to  the  region  of  the  ductless  glands  and  the  generative  system. 
In  both  cases  upon  which  one  of  us  performed  the  autopsy,  lesions 
of  the  pituitary,  the  thyroid,  and  the  sexual  organs  were  present. 
Similar  lesions  were  found  by  other  observers.  In  7  of  the  cases 
that  have  come  to  autopsy,  lesions  of  the  thyroid,  consisting  in 
atrophy,  with  compensatory  hypertrophy,  were  noted  in  all; 
tumors  of  the  pituitary  were  noted  in  3  cases,  Avith  pathological 
lesions  of  the  gland  in  2  other  cases.  It  would  therefore  appear 
that  disturbance  of  function  of  the  tlwroid  and  pituitary  bodies 
had  much  to  do,  if  indeed  they  were  not  the  causative  factors, 
with  the  production  of  this  one  form  of  pathological  fat.  Inter- 
ference  with   the  sexual   function   has   long   been   considered  an 
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important  factor  in  the  production  of  excessive  adipose  tissue. 
Whether  this  is  a  direct  or  indirect  relationship  has  not  been  fully 
determined.  It  would  ai)pear  from  the  work  of  Froelich  and 
others  that  the  relationship  is  indirect,  inasnnich  as  tumors  of  the 
pituitary  not  only  inhibit  sexual  de\elopment,  but  also  lead  to 
excessive  fat  deposition. 

In  a  case  under  the  obser\ation  of  one  of  us  (McCarty),  a  boy  when 
ajied  fourteen  years,  \veij;hini;  less  than  100  i)ounds,  during;  a  period 
of  three  months  fjained  SO  pounds  in  weifjht.  This  was  followed 
by  mental  symptoms,  slow  mental  reaction,  mental  hebetude,  and 
later,  from  time  to  time,  during  the  last  ten  years,  of  apparent 
mental  and  physical  exhaustion,  with  at  times,  delusions  of  j)ersecu- 
tions.  The  development  of  the  sexual  function  was  totally  inhibited, 
the  testicle  remainino;  the  size  of  a  filbert,  with  absence  of  hair 
on  the  pubes.  In  this  case,  in  addition  to  the  above  symptoms, 
gifiantism  developed,  with  rapid  gro\vth,  after  adolescence. 

We  have  been  able  to  trace  connecting  links  in  several  of  the 
above  groups.  Beginning  with  adiposis  dolorosa,  with  the  predomin- 
ance of  thyroidal  lesions,  a  case  reported  by  one  of  us  (^McCarthy) 
in  conjunction  with  Dercum,  represents  an  intermediate  type 
between  adiposis  dolorosa  and  the  adiposis  cerebralis  of  Froelich. 
Clinically,  the  case  presented  a  combination  of  adiposis  dolorosa 
and  a  type  of  adenolipomatosis  of  Launois  and  Bensaude.  The 
patient  was  a  man,  aged  thirty-nine  years.  Fifteen  years  previous, 
at  the  age  of  twenty-four  years,  he  grew  excessively  fat,  and  later 
exhibited  symmetrical  deposits  about  the  neck  and  trunk  which 
were  exquisitely  painful  to  touch.  He  presented  a  marked  asthenia, 
and  for  the  last  five  years  of  his  life  suffered  from  major  epilepsy. 
The  testicles  were  undeveloped  both  to  gross  and  microscopic 
examination;  the  penis  was  small,  and  there  was  a  scanty  growth, 
one  might  almost  say  absence,  of  hair  on  the  pubis.  At  the  autopsy 
a  weight  of  20G  pounds,  in  a  man  of  4  feet  10|  inches  was  recorded. 
In  this  case  adenocarcinoma  of  the  pituitary  body,  congenital 
enlargement  of  the  adrenal,  telangiectatic  angioma  of  the  spleen, 
and  acute  parenchymatous  nephritis  were  found.  Extensive 
lymphoid  infiltration  was  present  in  the  subcutaneous  fat,  and 
scattered  here  and  there  numbers  of  hemolymph  glands.  In  the 
clinical  picture  the  presence  of  lymphoid  material  in  the  fat  tissue 
in  this  ca.se  presents  a  good  example  of  adenolij)()matosis.  Inas- 
much, however,  as  the  fat  tissue  itself  exhibited  both  in  its  devel- 
opment and  in  its  morphology  the  presence  of  pain  and  tenderness, 
and  since  asthenia  and  mental  symptoms,  all  the  characteristics  of 
adiposis  dolorosa  existed,  the  case  belongs  in  this  .sense  to  Dercum's 
syndrome.  The  rapid  development  of  the  fat  after  an  acute  infec- 
tion, together  with  failure  of  development  of  the  sexual  organs,  in 
the  presence  of  epilep.sy,  with  a  tumor  of  the  pituitary  body,  brings 
the  case  within  the  group  of  adiposis  cerebralis. 
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In  the  follomng  case  a  clinical  diagnosis  of  adenolipomatosis 
was  made.  The  scarcity  of  autopsies  in  this  group  makes  the 
detailed  study  of  this  case  of  much  interest  from  a  pathological 
standpoint.  INIetatasis  of  a  thyroidal  tumor  to  other  portions  of 
the  body,  including  the  pituitary,  makes  the  case  well  worth 
recording. 

The  history  and  notes  of  examinations  are  as  follows: 

M.  McD.,  white,  aged  fifty-seven  years,  born  in  Ireland,  was 
admitted  to  the  nervous  wards,  Philadelphia  General  Hospital, 
September  2,  1906.  Careful  investigation  of  family  history  reveals 
nothing  of  importance  as  bearing  on  his  present  condition. 

His  previous  medical  history  reveals  intermittent  fever  when 
aged  twenty-two  years.  Since  that  time  he  has  been  in  good  health 
until  the  present  illness.  He  denies  ever  having  had  syphilis  or 
other  forms  of  venereal  disease.  Alcohol  w^as  used  in  excess  for 
many  years. 

Present  Illness.  Present  trouble  began  in  1903.  He  gave  up 
work  on  account  of  feeling  of  confusion  in  head,  with  some  dizziness. 
On  attempting  to  get  out  of  bed  the  following  morning  he  fell 
to  the  floor.  He  then  found  that  his  right  arm  and  leg  w^re  com- 
pletely paralyzed.  He  remained  in  bed  for  a  period  of  two  months, 
when  there  was  sufficient  return  of  power  in  the  leg  to  enable  him 
to  move  about.  Since  that  time  there  has  been  a  progressive 
improvement  in  both  the  arm  and  the  leg  until  at  the  present  time 
he  is  able  to  use  both  fairly  freely,  wath,  however,  marked  spasticity 
in  the  right  leg.  On  admission  to  the  hospital  there  was  a  marked 
enlargement  of  the  neck.  The  patient  is  not  at  all  certain  about 
the  beginning  of  this  trouble,  and  states  that  it  was  of  slow  onset 
and  had  existed  for  some  time  before  the  stroke.  He  attributed 
it  to  a  gradual  increase  of  fat,  and  paid  little  attention  to  it. 

Physical  examination  shows  a  man  above  normal  weight,  with 
a  marked  enlargement  of  both  sides  of  the  neck,  symmetrical  in 
distribution,  which  gives  to  the  face  a  bloated  and  frog-like  appear- 
ance. This  enlargement  appears  to  be  due  to  masses  of  fat  tissue, 
freely  movable,  and  of  somewhat  harder  consistence  than  fat 
present  in  this  location.  There  is  a  right  inguinal  hernia.  The 
lungs  show  no  abnormal  condition.  The  apex  of  the  heart  is  in 
normal  position;  both  the  pulmonary  and  aortic  second  sounds  are 
accentuated;  the  heart  action  is  somewhat  irregular.  The  nervous 
examination  shows  the  station  to  be  fair  and  the  gait  to  be  hemi- 
plegic,  with  marked  spasticity  in  the  right  leg.  The  left  arm  is 
normal;  the  right  arm  is  spastic,  with  some  loss  of  power,  the 
grip  in  the  right  hand  being  diminished.  Resistance  to  motor 
tests  in  both  arms  shows  a  fair  amount  of  power.  The  legs 
are  fairly  well  developed;  the  right  leg  is  somewhat  rigid,  and 
shows  a  marked  increase  of  the  knee  jerk,  ankle  clonus,  and  a 
positive  Babinski  reflex.    On  the  left  side  the  reflexes  are  normal. 
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'I'liere  is  no  Bal)iiiski  reflex  on  tlic  left  side.  Tlic  (Jonloii  piiriidoxic 
reflex  is  absent  on  i)otli  sides.  The  cremasteric  reflex  is  present 
on  both  sides.  Sensation  is  normal  over  the  entire  body.  Exami- 
nation of  the  cranial  nerves  shows  the  pnpils  to  he  equal,  with 
l)rompt  reaction  to  light,  accommodation,  and  convergence;  extra- 
ocular movements  are  good  in  all  directions.  The  right  cheek 
is  flattened.  The  mouth  can  be  drawn  to  the  right  nnich  better 
than  to  the  left.  Tongue  is  ])rotru(led  in  the  median  line  without 
tremor.  Whistling,  mastication,  and  swallowing  are  performed 
promptly  and  without  difficulty. 

An  examination  nine  months  later,  July  1,  1907,  gave  the  follow- 
ing results:  Measurement  of  the  neck  at  the  level  of  the  thyroid 
cartilage  is  20  inches.  There  is  a  marked  distention  of  the  veins 
of  the  neck  and  the  upper  portion  of  the  thorax  above  the  third 
rib.  The  veins  are  about  the  size  of  a  goose-quill.  The  head  is 
pushed  forward  and  the  neck  has  the  appearance  of  downward 
displacement,  as  the  second  rib  may  be  easily  mistaken  for  the 
clavicle.  The  enlargement  of  the  neck  is  bilateral  and  symmetrical, 
and  is  composed  of  isolated  freely  movable  tumors  varying  in  size 
from  a  chestnut  to  that  of  a  small  apple.  These  tumor  masses  are 
now  firm  and  not  tender  nor  painful.  The  physical  examination 
of  the  chest  shows  that  the  expansion  is  practically  nil.  There  is 
dulness  to  percussion  anteriorly  an  inch  to  either  side  of  the  sternum 
above  the  third  rib.  On  the  left  side  this  fuses  with  cardiac  dulness. 
Posteriorly  there  is  dulness  over  the  upper  lobes  of  the  lungs  to 
the  midscapular  region.  Breath  sounds  are  absent  over  the  areas 
of  dulness  anteriorly.  Distant  vesicular  breath  sounds  are  heard 
over  the  upper  lobes  posteriorly.  Tactile  and  vocal  fremitus  are 
both  increased  over  the  upper  lobes  posteriorly.  Vocal  fremitus 
is  absent  over  the  anterior  area  of  dulness. 

One  year  later  (July  30,  1908),  a  reexamination  showed  the  condi- 
tion to  remain  practically  the  same  as  that  above  noted  on  the 
preceding  examination.  The  following  observations,  however,  w^ere 
recorded:  There  is  some  difficulty  in  swallowing;  the  speech  is  muf- 
fled and  husky  to  such  a  degree  that  it  is  impossible  for  the  most 
part  to  understand  what  he  says.  There  is  no  dyspnea  or  pain. 
There  is  some  limitation  of  movement  of  the  head,  which  is  more 
marked  to  the  right.  Dupuytren's  contractures  have  developed  in 
both  little  fingers.  The  blood  count  shows :  Ked  blood  cells,  .320,000 ; 
leukocytes,  7290;  hemoglobin,  75  per  cent.  (Fleischel).  The  .r-ray 
examination  at  this  time  shows  the  heart  displaced  toward  the 
right.  The  lungs  at  the  apex  are  not  diseased,  but  have  lost  their 
transparency  to  the  rays,  as  is  often  seen  in  youth  (Kassabian). 

On  September  4,  1908,  there  w-as  a  marked  increase  of  dyspnea 
and  the  patient  was  removed  to  the  infirmary.  Physical  examina- 
tion at  this  time  showed  a  marked  weakness  of  cardiac  action. 
There  was  marked  loss  of  muscular  element  at  the  first  sound, 
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with  marked  irregularity  of  the  heart  action.  There  were  periods 
of  taeh\('ar(ha  followed  l)\'  ])eriods  of  hrad.Ncardia.  Xo  relation- 
ship to  the  respiratory  rhythm  could  he  worked  out.  A  few  days 
later  (September  10,  1908),  the  heart  action  became  much  weaker, 
with  persistent  tachycardia.  Percussion  over  the  anterior  portion 
of  the  chest  showed  hyperresonance  to  the  clavicles.  Gurgling 
rales  were  heard  over  the  larger  bronchi.  The  patient  died  the 
following  day  (September  11,  1908). 

The  clinical  diagnosis  was  recorded  as  adenolipomatosis;  general 
arteriosclerosis;  mitral  regurgitation;  chronic  interstitial  nephritis; 
right  inguinal  hernia;  terminal  edema  of  the  lungs. 

The  Pathological  Diagnosis.  ^Malignant  adenoma  of  thyroid, 
with  metastasis  of  cervical  glands;  congestion  and  edema  of  lungs; 
cloudy  swelling  of  myocardium,  with  chronic  mitral  valvulitis; 
chronic  adhesive  peritonitis  in  gall-bladder  region;  chronic  conges- 
tion of  stomach  and  pancreas;  chronic  fibrous  splenitis  and  peri- 
splenitis; chronic  interstitial  nephritis;  arteriosclerosis  and  edema 
of  the  cerebral  meninges. 

The  autopsy  record  is  as  follows:  Body  of  an  adult  white  male, 
about  5  feet  6  inches  tall,  showing  a  moderate  fat  development, 
particularly  about  the  upper  parts  of  the  trunk.  Muscular  devel- 
opment fair;  pupils  equal,  teeth  poorly  preserved.  Neck  shows 
the  presence  of  a  swelling  which  seems  to  be  due  largely  to  the 
presence  of  a  thyroid  tumor  with  enlarged  lymph  nodes  of  the 
anterior  chain.  Postmortem  rigidity  marked,  lividity  moderate; 
green  discoloration  of  abdomen.  Preliminary  incision  shows  a 
moderate  panniculus  adiposus  and  pallid  musculature. 

Thyroid  body  shows  marked  enlargement  of  all  three  lobes 
particularly  well  marked  in  the  lateral  lobes  and  less  so  in  the  middle 
lobe.  The  mass  is  not  adherent  to  the  surrounding  tissues  and  is 
easily  dissected  loose.  The  surface  is  coarsely  nodular,  and  of  a 
glistening  mottled  gray  and  green  color.  The  consistence  varies 
from  a  soft  fluctuating  sensation  over  what  are  apparently  pea- 
to  marble-sized  cysts,  to  a  dense  firm  sensation  over  those  parts 
of  the  tumor  which  are  the  supporting  fibrous  elements.  The 
cystic  portions  are  of  a  green  color  in  many  places  and  in  other 
places  show  the  brown  glue  color  so  typical  of  colloid.  The  mass 
cuts  with  considerable  difficult^"  and  shows  a  cystic  mottled  cut 
surface  from  which  flows  a  reddish-green,  somewhat  cloudy  fluid, 
apparently  the  result  of  cutting  through  the  numerous  cysts  con- 
taining material  of  the  same  nature.  Less  numerous  cysts  show 
the  presence  of  a  dark-brown  homogeneous  material  of  gelatinous 
consistence.  The  cut  surface  shows  many  heavy  bands  and  finer 
fibrilUe  of  fibrous  tissue. 

Cervical  lymph  nodes  on  both  sides  are  much  enlarged;  show 
no  gross  evidence  of  the  presence  of  lymphoid  tissue,  and  are 
apparently  completely  occupied  by  a  mass  similar  to  that  found 
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in  the  thyroid  IxkIx  whose  presence  has  increased  the  size  of  the 
indivi(hial  luxh-s  so  tliat  they  measure  approximately  15  x  5  or 
(»  mm.  Tlu'se  are  sli^htlx'  adherent  one  to  the  other,  l)ut  not  to  the 
-urroundini;  tissues  of  the  neek. 

Tiiorax:  Kij;ht  pleura  is  smooth  and  glistening;.  Xo  fluid  in 
cavity. 

Right  lung  weighs  (190  grams;  as  it  lies  in  ftitii  it  extends  well 
over  the  midline  and  ()\erlapi)ing  its  fellow  from  the  position  of 
the  mamihrium  to  the  level  of  the  fifth  rib;  above  can  be  seen  the 
middle  lobe  of  the  thyroid  projecting  below  the  level  of  the  clavicular 
ends;  below  can  be  seen  a  small  triangular  area  of  pericardium. 
The  lung  itself  is  voluminous,  generallx'  dark  red,  and  shows  a 
smooth  glistening  surface,  cuts  easily  and  shows  a  dark-red  mottled 
cut  surface  from  which  a  small  amount  of  blocnl  can  be  expressed 
from  the  upper  lobe,  admixed  with  a  frothy  fluid;  it  crepitates 
throughout.  Bronchi  are  deeply  injected  and  show  slight  thicken- 
ing of  the  mucosa  and  adherence  of  a  small  amount  of  thin  bloody 
mucus.  Pulmonary  artery  shows  a  few  streaks  of  sclerosis.  The 
vein  is  normal.  Peribronchial  glands  normal  in  size  and  deeply 
pigmented.  The  lower  lobe  of  the  lung  posteriorly  show^s  several 
small  areas  of  deep  color  with  poorly  defined  edges  (probably 
hemorrhagic)  and  two  larger  areas  of  marked  softening  with  a 
foul  odor  and  irregular  edges. 

Left  pleura  shows  dense  old  adhesions  about  the  lower  lobe 
posteriorly  to  the  diaphragm. 

Left  lung  weighs  1120  grams;  voluminous  and  generally  dark 
red  in  color.  Pleura  shows  marked  adhesions;  over  the  lower 
lobe  several  punctate  hemorrhages;  the  lobes  are  densely  adherent. 
Organ  cuts  with  ease  and  shows  a  dark-red,  moist,  and  mottled 
surface  from  which  can  be  expressed  a  large  amount  of  frothy  and 
salmon-colored  fluid.  Organ  crepitates  throughout.  There  is 
a  small  area  3  cm.  in  the  upper  lobe  posteriorly  where  an  area 
of  consolidation  is  noted;  this  on  cross-section  shows  a  lighter  color 
than  the  surrounding  parts  and  is  finely  granular  in  appearance 
and  shows  absence  of  retraction  in  contrast  to  the  surrounding 
tissue.  Pulmonary  vessels,  bronchi,  and  peribronchial  glands  are 
as  in  the  other  lung. 

Pericardium  smooth  and  glistening  except  for  an  area  posteriorly 
on  the  upper  surface  of  the  left  ventricle  where  the  parietal  and 
visceral  pericardium  are  densely  adherent. 

Heart  is  about  the  size  of  the  patient's  clenched  fist;  soft  and 
flaccid,  shows  a  smooth  and  glistening  pericardium  except  as 
mentioned  above.  Subepicardial  fat  moderate  in  amount;  muscle 
cuts  with  ease;  cut  surface  is  grayish  brown  in  color,  distinctly 
friable  and  slightly  bleeding;  left  ventricular  wall  is  13  mm.,  left 
auriculoventricular  orifice  11  cm.,  leaflets  diffusely  thickened, 
show^   some   nodular  fibrosis   about   the   valve   margins;   chordie 
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tendinete  show  considerable  adhesions  and  papillary  apices  a 
moderate  fibrosis.  Aortic  orifice,  8  cm. ;  valve  leaflets  are  difi'usely 
thickened,  and  sinuses  of  Valsalva  show  well-marked  sclerosis  not 
involving  the  coronary  orifices.  Right  ventricular  wall  measures, 
2  nun.  in  thickness;  right  auriculoventricular  orifice,  12.5  cm.; 
pulmonic,  7  cm.;  leaflets  in  both  normal.  Ventricular  cavities 
somewhat  enlarged  and  show  distinct  flattening  of  columnse  carnese. 
Auricular  ca\'ities  normal.     Coronary  arteries  slightly  sclerosed. 

Aorta :  There  is  extensive  plaque  formation  in  aorta  and  thicken- 
ing of  intima. 

Tongue  basis,  larynx,  trachea,  and  esophagus  normal. 

Abdomen:  Peritoneum  smooth  and  glistening  except  the  region 
of  the  gall-bladder,  where  there  is  well-marked  adhesion  of  the 
liver,  gall-bladder,  duodenum,  and  colon.  The  ascending  colon 
is  adherent  and  markedly  convoluted  in  such  a  fashion  that  the 
cecum  lies  in  the  right  hypochondriac  region  with  its  tip  about 
5  cm.  below  the  costal  margin.  Appendix  points  down  and  in, 
slightly  adherent. 

Spleen  weighs  120  grams;  shows  chronic  fibrous  splenitis  and 
perisplenitis. 

Adrenals.    Normal. 

Kidneys  show  chronic  interstitial  nephritis.  Bladder  and 
ureters,  normal. 

Liver  weighs  1460  grams;  measures,  25  x  18  x  7  cm.;  firm;  normal 
shape  except  for  a  small  anteroposterior  fissure  on  upper  surface. 
On  anterior  margin  there  is  an  irregular  circular  area  1.5  cm.  in 
diameter,  yellow  colored,  with  a  depressed  centre  which  on  cross- 
section  is  firm,  resistant,  and  grayish  yellow,  hyalin  in  appearance, 
with  a  deeper  gray  depressed  centre.  This  area  is  sharply  defined 
from  the  surrounding  tissue  and  apparently  replaces  the  liver 
parenchyma.  Organ  cuts  easily  and  shows  a  bulging,  profusely 
bleeding,  generally  reddish-brown  surface.  Closer  examination 
shows  depressed  red  brown  central  areas  fusing,  and  surrounded 
by  a  lighter,  grayish-brown  peripheral  area. 

Gall-bladder  is  densely  adherent  to  surrounding  parts;  no  marked 
thickening  of  wall;  filled  with  cloudy,  slightly  thickened,  viscid 
bile.    Mucosa  normal,  ducts  patulous. 

Pancreas  shows  chronic  congestion. 

Stomach  shovv's  slight  chronic  hypertrophic  gastritis. 

Small  intestine  shows  slight  congestion  and  submucous  hemor- 
rhagic points,  especially  in  the  ileum. 

Large  intestine  approximately  normal.  Appendix  is  10  cm.  in 
length,  patulous,  and  except  for  slight  adhesion  is  normal. 

Histological  examination  was  made  of  the  organs  indicated  in 
the  following  report: 

Thyroid  gland  (tumor)  r  Eight  sections  show  an  irregular  mass 
of  supporting  fibrous  tissue,  which  in  places  is  thick  and  shows 


MC  CAHTIIV,    K  \!{S\i:i{:    AUNOHMM.    I' AT    F(  »I{MATI(  )\  'S  43 

(li'finite  liyaliiiizatioii.  A  Iyiiii)li()cytic  infiltration  oi"  xariahle 
(U'^roo  is  notcil  in  nearly  all  t\w  sections.  X'asriilari/ation  is  inotler- 
atcly  rich.  The  cpitliclinni  for  the  most  part  is  arran<j;e(l  in  variously 
sized  cysts,  in  some  sections  sin<fly,  occupying  almost  the  entire 
area,  and  in  others  t'ormin<;  minute  acini  wiiose  linini:;  wall  is  made 
up  of  a  single  layer  of  a  dozen  cuboidal  cells  and  present  in  almost 
e\'ery  concei\able  grade  between  the  extremes.  These  cystic 
areas  contain  an  eosinopliilic,  structureless,  and  homogeneous 
mass  with  edges  showing  some  "scalloping"  toward  the  ej)ithe- 
lium,  evidently  from  this  and  the  gross  appearance  being  colloid. 
The  walls  of  the  cysts  show  in  places  distinct  outgrowths  into 
the  lumina  of  papillae  covered  with  the  single  layer  of  cuboidal 
ei)ithelium  and  having  a  form  varying  from  a  simj)le  finger-like 
I)rojection  to  villi  whose  subdivisions  and  tree-Hke  l)ranchings  are 
innumerable.  The  supporting  connective  tissue  of  these  villi 
is  slightly  vascularized  and  loosely  arranged,  the  cells  showing 
moderately  large  vesicular  nuclei.  Definite  penetration  of  the 
basement  membrane  is  to  be  seen  in  only  a  few  instances,  but 
small  collections  of  epithelial  cells  without  definite  arrangement 
and  without  any  evidence  of  basement  membrane  are  numerous 
and  usually  lie  in  fairly  close  relation  to  an  acinus.  Throughout 
the  tumor,  lying  in  colloid  masses,  in  the  heart  of  epithelial  masses, 
in  the  supporting  substance  of  the  papilla?,  and  well  out  in  the 
larger  masses  of  hyalinized  connective  tissue,  are  moderately 
numerous  somewhat  broken,  generally  rounded  masses  of  an 
intensely  basophilic  homogeneous  material  which  has  the  histo- 
logical appearance  of  a  calcareous  deposit.  Although  this  is  partly 
deposited  as  an  irregular  mass,  yet  there  are  considerable  numbers 
of  small  bodies  intermingled  whose  lamination,  globular  shape, 
and  somewhat  less  basophilia  give  the  typical  appearance  of 
psammoma  bodies.  Diagnosis:  Papilliferous-cyst-adeno-psammo- 
carcinoma  of  thyroid. 

Cervical  Lymph  Node.  The  section  shows  a  definitely  thickened 
capsule,  underlying  which  are  a  few  lymphoid  cells  lying  between 
fibrillae  of  dense  connective  tissue.  The  body  of  the  node,  however, 
shows  a  mass  practically  identical  with  the  primary  tumor,  and 
showing  both  colloid  and  psammoma  body  formation;  evidently  a 
metastasis  from  the  primary  tumor  in  the  thyroid. 

Lung:  Three  sections  examined.  The  first  two  sections  are 
much  alike  and  show  extending  throughout  almost  all  the  section 
marked  thirming  of  the  alveolar  walls,  with  rupture  so  as  to  bring 
about  the  fusion  of  several  smaller  alveoli,  with  the  production 
of  a  larger  one.  Even  these  thinned  walls  show  capillaries  crowded 
with  erythrocytes  and  an  occasional  leukocyte.  This  congestion 
extends  throughout  the  section  and  shows  itself  markedly  in  the 
larger  vessels  of  both  venous  and  arterial  type.  While  the  emphy- 
sema is  universal,  many  of  the  alveoli  are  filled  with  an  exudate 


844     MC  CARTHY,  KARSXER:  ABNORMAL  FAT  FORMATION 

consistiiiti;  in  iiiaiiv  places  of  a  dense  network  of  fibrin  enmeshing 
great  luiinbers  of  erytlirocxtes,  a  few  <les(|namate(l  epithelial  cells 
and  some  coal-carrying  phagocytes.  A  moderate  amonnt  of  luiclear 
fragmentation  is  present  in  all  the  alveoli.  The  bloodvessels  and 
bronchi  show  no  notable  changes,  except  that  there  is  well-marked 
dilatation  of  the  perivascular  lymph  spaces  about  some  of  the 
larger  l)loodvessels.  The  third  section  of  lung  shows  a  large  amount 
of  pneumonic  exudate  of  the  same  type,  there  being  added  to  it 
a  loss  of  outline  of  the  alveolar  walls  and  a  fusion  of  the  erythrocytes 
in  the  capillaries  without  any  demonstrable  nuclear  fragmentation 
in  these  parts.  There  is  also  a  marked  edema  in  association  with 
the  pneumonia  in  this  section,  showing  a  clear  structureless  material 
taking  a  slightly  acid  stain.  Occupying  a  position  well  within 
the  consolidated  mass  is  a  generally  circular,  non-encapsulated 
mass  of  cuboidal  epithelial  cells  arranged  in  the  form  of  small 
acini  from  the  walls  of  which  project  compound  villous  fibrous 
tissue  columns  supporting  a  single  layer  of  the  same  cuboidal 
epithelium.  On  three  sides  small  finger-like  masses  of  epithelium 
not  definitely  papillary,  push  out  into  the  lung  tissue.  In  two 
places  within  the  tumor  definite  psammoma  bodies  are  seen.  Several 
are  seen  lying  without  the  well-defined  zone  of  tumor.  Diagnosis: 
Passive  congestion  and  fibrinous  bronchopneumonia,  with  metas- 
tasis of  primary  tumor  in  thyroid. 

Liver:  Two  sections  examined.  The  first  section  shows  a 
normally  thick  capsule.  The  capsule  of  Glisson,  however,  shows 
a  moderate  fibrosis,  the  elements  being  chiefly  old  connective 
tissue  with  the  admixture  of  a  few  lymphocytes.  The  paren- 
chymatous cells  show  blurring  of  the  cell  outlines  and  slight  granu- 
larity of  the  protoplasm.  The  central  vein  is  packed  with  blood 
corpuscles,  the  congestion  extending  out  into  the  capillaries  almost 
to  the  Glissonian  capsule  and  producing  centrally  considerable 
capillary  dilatation.  Xo  definite  fibrosis  about  the  central  vein. 
The  second  section  of  liver  shows  a  large  area  made  up  partly  of 
necrotic  masses  infiltrated  with  fibrous  tissue  poor  in  nuclei,  these 
latter,  however,  being  distinctly  vesicular  in  type.  About  the 
central  small  irregular  necrotic  areas  are  grouped  a  few  epithelioid 
cells  followed  by  a  somewhat  thicker  layer  of  small  round  cells. 
Throughout  these  layers  a  rich  fibrous  network  runs.  Vasculariza- 
tion is  particularly  rich  penetrating  well  into  the  zone  of  epithelioid 
cells.  The  walls  of  these  vessels  are  of  about  normal  thickness, 
but  examination  of  the  arterial  walls  in  the  capsule  of  Glisson  of 
neighboring  parts  shows  distinct  although  moderate  thickening 
apparently  of  the  middle  coat  of  the  arterial  walls.  A  section  of 
this  part  of  the  liver  was  stained  for  tubercle  bacilli  after  the 
malachite-green  method  of  Rosenberger,  with  a  negative  result. 
Diagnosis:  Slight  perilobular  fibrosis,  cloudy  swelling,  passive 
congestion,  and  gumma  of  liver. 
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I'iiiuTcMs:    (liroiiic  iiitcrNtiti;il  piiiicrcjititis. 

Spleen:     ( 'liroiiic  iiitiTstitial  si)leiiitis,  with  passixc  e()M«(esti()ii. 

Kidney:      ("hroiiic    interstitial    nephritis,    with    arteriosclerosis. 

Adrenal:  Capsule  t'onsiderahly  thiekened  and  the  vessels  over- 
l\in<;  the  eapsule  show  marked  thiekeninfj;  of  the  iiitima.  The 
interstitial  tissue  lyiuij  between  the  cell  fjroups  shows  moderate 
overj^rowth.  A  few  of  the  circular  cell  <froups  immediately  under- 
lying; the  capsule  show  well-stained  cells  which,  however,  are 
apparently  fused  together,  distinctly  granular,  and  show  more  or 
less  nuclear  obscuration.  The  cells  of  the  cortical  chains  show 
well-stained,  sharply  outlined  nuclei,  but  the  protoplasm  of  these 
cells  shows  markedly  the  presence  of  numerous  small  vacuoles. 
In  some  situations  the  vacuolization  of  the  cells  is  not  so  marked, 
and  the  protoplasm  shows  a  distinct  eosinophilia.  Still  other 
cells  lying  somewhat  centrally  show  the  j)resence  of  fine  brown 
granules  which  occuj)y  almost  the  entire  protoplasm  and  in  many 
c-ases  markedly  obscure  the  nuclei.  The  medulla  has  a])j)arently 
dropped  out  of  the  section  so  that  it  cannot  be  described.  Diagnosis: 
Postmortem  digestion  of  adrenal. 

The  pathological  examination  of  the  nervous  system  showed 
the  following: 

Gross  examination:  The  pituitary  body  gro.s.sly  is  of  normal  size. 
Its  posterior  half  is  completely  changed  to  a  multiple  cystic  state, 
with  trabeculse  between  the  cysts,  and  containing  a  colloid  material, 
identical  in  color,  consistence,  and  transparency  with  that  of  the 
thyroid  and  surrounding  growths. 

In  the  upper  third  of  the  pons  there  is  an  old  thrombotic  cyst, 
2  mm.  in  diameter,  just  to  the  left  of  the  median  line,  and  immed- 
iately ventral  to  the  median  lemniscus.  There  is  an  'extensive 
area  of  cortical  softening,  4  x  2|  cm.,  which  is  scooped  out  to  the 
extent  of  1  cm.,  and  affects  the  under  surface  of  the  occipital  lobe 
at  its  extreme  posterior  portion.  Sclerosed  vessels  are  seen  in  the 
meninges  which  cover  this  area,  intact.  The  cortical  vessels  show 
marked  arteriosclerosis.  There  is  no  atrophy;  marked  passive 
congestion  and  moderate  edema  are  present  over  the  frontal  lobe. 
At  the  base  of  the  brain  the  vessels  show-  a  very  extensive  grade 
of  arteriosclerosis  and  marked  tortuosity  of  the  vessels.  Both 
vertebral  arteries  make  almost  a  complete  semicircle  sj)reading 
from  the  medulla  far  out  toward  the  cerebellum.  On  the  left 
side  this  has  produced  a  marked  kinking  of  the  posterior  cerebellar 
artery.  The  misplaced  portion  of  the  left  vertebral  artery  has 
caught  the  tenth  nerve  in  such  a  way  as  to  fold  it.  It  must  have 
influenced  its  function  })y  i)ressure.  The  third  nerve  ai)pears  to 
be  larger  on  the  left  side  than  on  the  right,  where  it  is  also  large. 
The  infundibulum  seems  to  be  larger  than  it  ought  to  be. 

The  pineal  gland  appears  to  be  normal.  The  ventricles  are 
normal.    There  are  multiple  areas  of  thrombotic  softening  scattered 
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through  tlic  optic  thalamus,  the  caudate  nucleus  and  the  lenticular 
nucleus.  One  of  the  areas  is  about  4  mm.  in  diameter  and  is  directly 
in  the  internal  capsule  of  the  right  side.  The  choroids  appear  to 
be  normal.  There  is  a  slight  amount  of  gelatinous  material  in  the 
posterior  horns.  The  cerebellum  appears  to  be  normal.  The 
spinal  cord  shows  a  few  small  calcified  plaques  over  the  second 
lumbar  segment. 

Microscopic  Ex.'VMINAtion.  The  spinal  cord  apart  from  a  few 
cells,  showing  chromatolysis,  shows  a  normal  condition.  A  section 
of  the  cortex  shows  marked  pigmentation  of  the  cells  of  the  para- 
central globule  and  the  pyramidal  cells  of  the  motor  cortex.  The 
pigment  is  of  the  yellow  granular  variety,  somewhat  similar  to 
that  seen  in  senile  and  presenile  changes.  The  other  cells  of  the 
cortex  do  not  show  this  change.  The  basal  ganglia,  pons,  and 
medulla  are  normal. 

Pituitary  Body:  The  microscopic  examination  of  the  pituitary 
body  shows  the  general  picture  of  adenocarcinoma.  The  cells  are 
columnar  in  type  and  arranged  in  long  acini.  They  have  broken 
through  the  basement  membrane  and  appear  in  nests  of  cubical 
and  irregular  type  of  cells.  At  the  periphery  of  one  of  the  acini, 
there  is  an  accumulation  of  the  small,  irregular,  neuroglia  type 
of  cell,  similar  to  that  seen  in  the  posterior  part  of  the  gland.  The 
acini  are  filled  for  the  most  part  with  a  gelatinous  material,  reddish 
brown  in  color,  composed  of  some  red  blood  cells,  hyaline  material, 
and  large  plasmoid  cells  containing  bright  yellow  pigment.  The 
structure  of  this  portion  of  the  tumor  is  almost  identical  with 
that  seen  in  the  primary  and  secondary  thyroid  tumors.  In  the 
posterior  portion  of  the  pituitary  body  the  blood  sinuses  are 
markedly  distended.  There  are  foci  where  the  small  round  nuclei 
are  so  markedly  distended  as  to  give  under  the  microscope  some- 
what the  appearance  of  splenic  pulp.  In  a  reticular  fat  tissue 
surrounding  the  posterior  portion  of  the  pituitary  body,  there  is 
an  accumulation  of  the  same  type  of  nuclei,  presenting  the  appear- 
ance of  lymphoid  infiltration,  very  similar  to  that  described  under 
hemolymph  infiltration  of  the  fat  tissue  in  the  case  of  adiposis 
dolorosa  with  tumor  of  the  pituitary  body. 

In  the  reticular  structure  of  the  anterior  portion  of  the  gland, 
irregular  concentric  bodies  of  calcification  resembling  those  seen 
in  the  choroid  plexus,  are  seen. 

Sections  of  the  pneumogastric  nerve  show  no  changes. 

While  the  diagnosis  of  symmetrical  adenolipomatosis  according 
to  the  description  of  Launois  and  Bensaude  was  not  borne  out 
by  the  autopsy,  a  new  pathological  form  of  fat  formation  was 
developed  associated  with  multiple  adenoma  and  adenocarcinoma. 
This  term  is  to  a  certain  extent  a  misnomer,  the  condition  in  the 
strict  sense  of  the  term  being  more  of  a  lympholipoma  than  an 
adenolipomatosis. 
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Tlic  \alut'  of  this  case,  liowcxcr,  is  not  so  iiuicli  in  the  support 
of  a  cHiiical  syndrome  of  adenoHponiatosis,  l)ut  rather  in  the 
hearing  whieli  diseases  of  the  pituitary  and  thyroid  l)ear  to  the 
patliological  fat  syndrome.  A  compensatory  reaction  has  been 
chdmed  and  to  a  certain  extent  demonstrated  between  the  func- 
tions of  the  pituitary  and  thyroid.  No  case,  as  far  as  we  have 
been  able  to  determine,  has  been  placed  upon  record  in  which  a 
simultaneous  development  of  the  same  patholof^ical  process  in 
these  two  organs  has  been  found.  It  is  impossible  to  determine 
from  the  lesions  of  these  two  organs  as  to  which  was  primary.  It 
may  be  assumed  that  on  account  of  extensive  involvement  of  the 
thyroid  and  the  metastasis  to  the  surrounding  tissues,  that  this 
was  the  primary  lesion  and  that  the  lesion  to  the  pituitary  was 
secondary.  This  could  hardly  be  considered  in  the  nature  of  a 
true  metastasis,  and  would  appear  to  us  to  be  the  result  of  a  com- 
pensatory overaction  on  the  part  of  the  anterior  portion  of  the 
pituitary  followed  by  a  degenerative  process  predetermined  in  its 
nature  by  an  already  existing  similar  condition  in  the  thyroid  and 
surrounding  tissue.  The  relationship  of  diseases  of  the  pituitary, 
and  the  thyroid  to  pathological  fat  formation  has  already  been 
mentioned.  This  case  links  together  three  of  the  groups  of 
pathological  fat:  The  adiposis  cerebralis,  adiposis  symmetrical 
lipomatosis,  and  adiposis  dolorosa. 

The  adrenals  in  this  case  were  normal  both  to  gross  and  micro- 
scopic examination.  In  some  cases  of  pituitary  lesion  the  adrenals 
have  been  found  diseased.  In  a  case  of  adiposis  dolorosa  with 
adenocarcinoma  of  the  pituitary,  seen  by  one  of  us  (McCarthy), 
marked  hypertrophy  of  the  adrenal  was  present. 

The  relation  of  the  chromaffin  system  to  the  function  of  the  thy- 
roid has  already  received  considerable  mention  in  the  literature. 
Not  only  in  this  case  but  in  a  series  of  control  cases  of  pituitaries 
from  other  cases;  chromaffin  cells  could  be  easily  demonstrated  in 
the  posterior  portion  of  the  pituitary  gland  (McCarthy) .  These  cells 
have  nothing  to  do  with  the  chromophil  cells  of  the  anterior  portion 
of  the  pituitary.  The  chromaffin  cells  in  the  posterior  portion  of 
the  pituitary  follow  the  same  staining  reaction  as  this  type  of  cell 
elsewhere  in  the  chromaffin  system,  and  more  particularly  in  the 
adrenal  and  semilunar  ganglia.  The  cells  show  their  affinity  for 
the  chrome  salts  in  a  positive  manner  and  the  chromaffin  granules 
are  best  seen  in  unstained  sections  after  hardening  with  the  chrome 
solution.  The  chromaffin  cells  in  this  case  did  not  show  any 
variation  either  as  to  size  or  structure  or  number  from  those  in 
the  control  cases. 
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SOFTENING   OF  THE  SPINAL  CORD  IN   A  SYPHILITIC   AFTER 
AN    INJECTION    OF    SALVARSAN. 

By  Leo  Newmark,  JNI.D., 

8AN    IRAN'CISCO,    CAI,. 

This  is  mainly  an  anatomical  supplement  to  a  purely  clinical 
account  which  Dr.  Victor  G.  Vecki  has  pu})lished^  of  a  young 
man  who  became  paralyzed  in  the  lower  extremities  after  an 
injection  of  salvarsan. 

Dr.  Vecki  relates  that  the  patient,  who  was  aged  twenty-three 
years,  had  received  at  the  hands  of  another  physician  from  June  1 
to  September  3,  1908,  a  series  of  intramuscular  injections  of  corro- 
sive sublimate  for  a  syphilitic  roseola  which  had  followed  upon 
a  typical  indurated  ulcer.  On  March  24,  1910,  Dr.  Vecki,  dis- 
covering a  cutaneous  syphilid  and  extensive  adenitis,  treated  him 
again  with  injections  of  bichloride  of  mercury.  These  w^ere  repeated 
on  six  successi^'e  days;  then,  instead  of  them,  he  was  given  tw^o 
injections  of  salicylate  of  mercury,  a  week  intervening  between 
these.  After  this  the  patient  did  not  return  until  ]May  30,  1911. 
It  is  not  clear  why  he  did  come  back.  Dr.  Vecki  writes  that,  with 
the  exception  of  swollen  glands,  there  were  no  manifestations  of 
syphilis  at  that  time.  He  makes  no  mention  of  a  Wassermann 
test.  However,  on  June  10,  at  noon,  0.3  gram  salvarsan  was 
injected  into  each  buttock.  On  the  evening  of  June  12,  having 
felt  perfectly  w^ell  in  the  intervening  fifty-six  hours,  the  man  first 
felt  a  numbness  in  his  legs,  then  great  fatigue  in  them,  and  soon 
after  had  difficulty  in  urinating.  Throughout  the  day  of  June  13 
his  condition  grew  worse  until  the  power  of  motion  in  his  lower 
extremities  was  almost  abolished  and  sensibility  was  impaired 
below  the  level  of  the  navel.  By  June  14  the  paraplegia  was 
complete  in  every  respect. 

I  saw  the  patient  w'ith  Dr.  Vecki  and  Dr.  Krotoszyner  four 
times  between  June  24  and  July  20,  1911.  His  paralysis  was 
very  flaccid.  The  knee  jerks,  at  first  faint  and  hard  to  elicit,  after 
a  few  days  became  a  little  more  active,  then  again  sluggish,  and 
finally,  very  feeble  again,  the  presence  of  the  right  one  being  at 
first  and  at  last  quite  doubtful.  The  heel  reflex  could  not  be 
obtained  at  any  time.  The  plantar  reflex,  which  at  the  first  exami- 
nation could  not  be  provoked  at  all,  later  reappeared  as  an  extensor 
response  and  continued  so.  There  was  no  abdominal  reflex.  The 
upper  border  of  the  region  of  altered  sensibility  was  irregular, 
tactile  hypoesthesia  beginning  in  front  at  about  the  seventh  rib 
on  the  right  side  and  on  the  left  at  the  level  of  the  umbilicus.    The 
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(hiliH'SS  ol"  si'iisiitioii  shaded  ddwiiward  iiit<»  proloiiiid  aiicstlicsia. 
St'iisihility  to  tluTinic  and  paiiitul  stiimili  was  aHVcted  up  to  soiik'- 
wliat  lower  levels.  The  ])atieiit's  coiiditioii  i)reeluded  an  exact 
determination  of  the  upward  extension  of  the  anesthesias.  His 
l)la<lder  and  rectum  witc  completel.\  paralyzed,  he  had  numerous 
l)ed  sores  and  other  troi)hic  disorders,  and  much  fever.  Neither 
mercury  nor  iodid  nor  an  intravenous  injection  of  0.(3  gram  sal- 
varsan  had  any  influence  on  his  state  and  he  succumbed  Au<;ust  29, 
1911. 

With  the  assistance  of  Dr.  \V.  F.  Beerman  tlu>  spinal  cord  was  cut 
up  and  the  sections  stained  in  the  Xeuropathological  Laboratory 
of  the  San  Francisco  Polvclinic. 


Fig.  1. — Section  at  upper  level  of  softening,  showing  involvement  of  the  postenj-lateral 
region,  and  the  anterior  column  on  both  sides,  while  the  antero-lateral  area  is  involved  on 
one  side  only. 


Pathological  Anatomy.  Weigert's  stain  for  the  myelin  sheath 
shows  disintegration  of  the  myelin  and  softening  of  the  cord  in 
the  fourth  and  fifth  thoracic  segments.  The  destruction  is  no- 
where quite  symmetrical.  At  the  upper  level  of  the  softening  the 
postero-lateral  region  (containing  the  crossed  pyramidal  tracts) 
is  affected  on  both  sides,  and  so  is  the  anterior  column,  but  the 
antero-lateral  area  is  involved  only  on  one  side  (Fig.  1).  Then  in 
a  section  a  little  lower  only  a  small  area  of  myelin  degeneration 
is  found  in  the  antero-lateral  column  of  one  side.  This  is  followed 
by  the  destruction  of  nearly  all  the  myelin  on  one  side  from  the 
postero-lateral  region  forward  to  the  anterior  column,  while  on 
the  other  side  of  the  cord  the  aHection  of  the  mvelin  is  limited  to 
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a  small  focus  at  the  ventro-median  corner  of  the  anterior  column 
(Fig.  2).  At  a  distance  of  about  5  mm.  below  the  section  shown  in 
Fig.  2,  the  disease  becomes  nearly  symmetrical;  ventrahvard  from 


Fig.  2. — ^^This  section  shows  destruction  of  nearly  all  the  myelin  on  one  side  from 
the  postero-Iatpral  region  forward. 


..^■^B^  j^l^kMtoikr. 

^ 
i 

w 

Fig.  3. — In  this  section  of  cord  the  disease  is  nearly   symmetrical.      In  both  postero-Iateral 
areas  softening  has  resulted  in  cavity  formation. 

the  posterior  horns  it  now  spares  only  the  white  matter  adjacent 
to  the  anterior  horns;  in  both  postero-Iateral  areas  the  softening 
of  the  cord  has  resulted  in  the  formation  of  cavities  (Fig.  .3).    Con- 


newmakk:  s()i-ti:nin(;  of  simnal  cord  aftku  sai.vausax     s.')] 

tinning  the  doscoiit  two  small  s\  inmotrical  foci  of  luyclinic  (k'^a-iKTa- 
tion  are  found  at  the  dorsal  periphery  of  the  columns  of  GoU  next 
to  the  posterior  median  septum  in  a  section  which  differs  other- 
wise i)rincipally  in  the  absence  of  perforations  from  that  last 
described;  and  finally,  there  is  a  cavity  again  in  the  posterolateral 
region,  but  only  one  one  side. 

The  process  of  breaking  up  of  the  myelin  is  evidently  a  recent 
one.  The  fragments  of  myelin  form  bodies  of  various  sizes,  ranging 
from  large  irregular  masses,  and  drops,  down  to  dust-like  granules, 
either  free  or  contained  in  large  round  cells,  the  granule  cells. 

The  morbid  change  is  more  advanced  in  the  posterolateral 
columns  than  in  the  anterior.  The  perforation  of  the  section  is 
not  observed  in  the  latter.  The  Van  Gieson  method  enables  one 
to  trace  the  steps  in  the  dissolution  of  the  tissue.  There  is,  for 
instance,  a  focus  in  one  anterior  column  in  which  the  disappear- 
ance of  the  myelin  sheath  is  the  most  conspicuous  result  of  the 
disease;  many  axis  cylinders  have  also  disappeared,  those  which 
remain  are  naked;  the  neuroglia  still  persists,  and  in  its  meshes 
is  a  good  deal  of  amorphous  or  finely  granular  material.  In  another 
focus,  in  the  opposite  anterior  column,  the  neuroglia  is  vanishing, 
one  can  see  neuroglial  fibers  break  off  after  entering  the  focus  from 
the  surrounding  tissue.  Dorsalward  in  the  lateral  columns  the 
tissue  takes  less  and  less  of  the  stain,  large,  faintly  stained,  round 
bodies  (granule  cells)  become  more  numerous,  there  is  but  a  trace 
of  the  neuroglia  and  finally  this  disappears  in  the  necrosis  and 
liquefaction  of  the  substance  of  the  cord  in  the  postero-lateral 
region.    Nowhere  is  any  tendency  to  repair  visible. 

The  gray  matter  shows  no  loss  of  nerve  fibers.  There  is  con- 
gestion here  and  there  as  shown  by  the  numerous  vessels  engorged 
with  blood  and  by  occasional  hemorrhages.  Not  only  in  the  gray 
matter  within  the  segments  which  show  softening,  but  also  in 
other  parts  of  the  cord  more  or  less  perivascular  infiltration  with 
round  cells  may  be  seen.  This  is  also  the  case  in  the  white  sub- 
stance, and  in  one  place  in  the  column  of  Goll,  between  the  seventh 
and  eighth  thoracic  segments,  the  accumulation  of  round  cells 
about  two  capillary  vessels  filled  with  blood  has  assumed  such 
proportions  as  to  be  discernible  to  the  naked  eye  in  the  form  of  a 
speck  in  the  mounted  section  (Fig.  4).  This  section  was  submitted 
to  Professor  Ophlus,  of  Stanford  University,  and  his  opinion 
requested  as  to  whether  this  formation  could  be  regarded  as  a 
miliary  gumma.  lie  declined  to  apply  that  term  to  it  himself, 
but  allowed  that  some  pathologists  would  probably  so-call  it. 

The  meninges  are  in  many  parts  normal,  or  but  moderately 
thickened,  with  proliferation  of  round  cells  only  in  a  few  places; 
but  at  one  spot,  at  the  lateral  periphery  of  the  cord,  near  an  area 
of  extreme  softening  the  pia  mater  is  very  much  thickened  and 
infiltrated.     At  this  place  some  of  the  dura  mater  is  comprised 


852     newmark:  softeninc  of  spinal  cord  after  salvarsan 

in  the  section,  and  accnnuiiations  of  round  cells  are  found  in  the 
subdural  fat. 

In  some  sections  the  thickened  pia  closes  the  opening  into  the 
anterior  sulcus,  and  the  pia  which  dips  into  this  sulcus  often 
exhibits  proliferation  of  round  cells. 

In  the  softened  areas  of  the  cord,  bloodvessels  with  more  or  less 
thickened  walls  may  be  seen,  but  the  most  conspicuous  vascular 
chanj^^es  are  observed  in  the  pia-arachnoid  throughout  the  whole 
length  of  the  cord,  being  by  no  means  confined  to  the  softened 
segments.    There  are  vessels  which  are  thickened  in  all  their  coats 


Fig.  4. 


-Section  of  cord  between  the  seventh  and  eighth  thoracic  segments,  shoeing 
accumulation  of  round  cells  about  two  capillary  vessels. 


and  are  completely  obliterated,  and  now  form  round  solid  bodies 
of  wavy  connective  tissue  with  a  moderate  amount  of  round-cell 
infiltration.  In  others  the  lumen  is  clogged  by  the  proliferated 
endothelium  and  the  wall  of  the  vessel  is  thickened.  In  many 
a  very  small  opening  remains  which  contains  blood  corpuscles. 
The  elastica  of  the  diseased  vessels  does  not  show  the  resistance 
so  often  pointed  out  in  illustrations  of  the  syphilitic  changes  in 
arteries  and  veins.  Weigert's  elastica  stain  demonstrates  that 
it  is  severely  alYected;  it  is  distended,  sometimes  irregularly,  or 
split,  or  broken  up,  and  often,  if  at  all  visible,  its  faint  fragments 
can  be  detected  only  when  highly  magnified  and  they  remind 
one  then  of  the  brittle  remains  of  worn-out  rubber  bands.    There 
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is  a  very  sluirp  contrast  hrtwrt-ii  tliese  vessels  and  the  iminerous 
vessels  adjoiniii};  or   surrounding  them   which   exhibit   a   deeply 


Via.  5. — At  the  bottom  of  this  section  a  normal  meningeal  arterj'  is  shown,  and  above  it  an 

occluded  vessel. 


Fio.  6. — The  occluded  vessel  seen  in  Fig.  5  under  higher  magnification. 
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stained  normal  elastica  and  also  in  other  respects  appear  normal. 
These  normal  vessels  are  nearly  all  arteries,  normal  veins  are 
far  less  common,  and  there  is  much  reason  to  assume  that  the 
diseased  vessels  are  mainly  veins.  Fig.  5  shows  (at  the  bottom) 
a  normal  meningeal  artery  and  al)o\e  it  an  occluded  vessel.  Fig. 
6  shows  the  occluded  vessel  under  a  higher  magnification.  The 
photographs  are  of  a  Van  Gieson  section  adjacent  to  the  Weigert 
section  shown  in  Fig.  2.  The  vascular  changes  are  found  generally 
more  in  the  dorsal  part  of  the  membranes  than  in  that  surrounding 
the  cord  on  its  lateral  and  ventral  aspects,  but  in  the  lumbar  region 
some  ventral  and  lateral  vessels  are  usually  affected.  No  changes 
were  seen  in  the  membranes  which  cover  the  medulla  oblongata. 

Moderate  secondary  degeneration  is  detected  by  Weigert's 
myelin  stain  and  also  by  the  Marchi  method  in  the  columns  of 
Goll  and  of  Gowers  and  in  the  direct  cerebellar  tract;  secondary 
descending  degeneration  in  the  pyramidal  tracts  does  not  appear 
at  all  in  the  Weigert  hematoxylin  sections,  and  in  the  Marchi 
specimens  in  only  a  very  slight  degree. 

The  gist  of  the  foregoing  is  that  a  man  who  had  been  infected 
with  syphilis  three  years  before,  presented  the  first  symptoms  of 
a  fatal  softening  of  the  cord  fifty-six  hours  after  an  injection  of 
salvarsan.  Was  the  salvarsan  in  any  way  to  blame  for  the  condi- 
tion which  followed  its  injection? 

Samuel  Johnson  wrote  more  than  one  hundred  and  fifty  years 
ago:  ''It  is  incident  to  physicians,  I  am  afraid,  beyond  all  other 
men  to  mistake  subsequence  for  consequence."  The  problem  of 
discriminating  between  post  hoc  and  yropter  hoc  continues  to  haunt 
us  with  all  its  perplexities,  and  in  the  case  before  us  it  is  exemplified 
anew. 

It  is  the  rather  close  sequence  of  drug  and  disaster  that  impresses 
us  with  a  sense  of  cause  and  effect.  But  opposed  to  the  assump- 
tion of  such  a  relation  there  is  the  clinical  knowledge  that  acute 
syphilitic  spinal  paralysis  occurred  not  uncommonly  within  three 
Years  after  the  infection  before  the  introduction  of  salvarsan. 
Moreover,  regarding  the  case  from  the  anatomical  side,  it  may 
be  confidently  asserted  that  a  pathologist  who  might  examine 
the  specimens  in  this  case,  upon  seeing  the  softening,  the  localized 
meningitis,  the  perivascular  infiltration,  and  the  widely  dissemi- 
nated vascular  occlusions  would  first  inquire  after  syphilis  as 
an  etiological  factor,  and,  finding  it,  would  have  no  occasion  to 
seek  farther.  Thus  clinically  and  anatomically  the  evidence  in 
favor  of  the  sufficiency  of  syphilis  to  produce  the  disease  of  the 
cord  seems  complete,  and  there  would  appear  to  be  no  room  for 
the  intervention  of  salvarsan.  Even  the  argument  which  would 
still  insist  upon  the  striking  order  of  events  might  be  met,  with 
a  semblance  of  refutation,  by  an  appeal  to  records  of  cases  in  which 
signs  of  serious  damage  to  the  central  nervous  system  have  super- 
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veiled  upon  an  injection  of  mercury.  Thus  a  patient  of  Collins 
and  Taylor,-  who  had  had  pre\  iously  no  sij^n  of  disease  of  the 
hrain  or  cord,  received  one  day,  about  six  months  after  infection, 
an  injection  of  mercury,  felt  the  next  day  a  numhness  in  the  right 
leg,  which  he  attributed  to  the  injection,  and  at  the  end  of  a  few 
days  was  paraplegic. 

Of  course,  long  use  of  mercury  has  taught  us  that  no  such  effects 
are  to  be  apprehended  from  it.  But  the  comjxiratively  brief 
experience  with  salvarsan  has  not  permitted  such  a  sense  of  security. 
A  growing  list  of  affections  of  the  cranial  nerves,  the  brain,  or  the 
spinal  cord,  subsequent  to  the  administration  of  salvarsan  will 
not  let  the  suspicion  die  that  we  have  to  deal  with  a  consequence 
of  the  remedy.  Consider,  for  instance,  the  case  reported  by  A. 
WestphaP  of  a  tabetic  woman  who  died  seven  hours  after  an  intra- 
muscular injection  of  0.4  gram  of  salvarsan.  The  postmortem 
examination  showed  syphilitic  changes  in  the  cervical  cord  and 
in  the  cervical  anterior  roots  which  contain  fibers  of  the  phrenic 
nerve.  Take,  furthermore,  the  case  reported  by  Juliusberg  and 
Oppenheim^  whose  patient  received  two  intravenous  injections 
of  salvarsan,  each  of  0.4  gram  within  six  days,  about  three  months 
after  the  infection,  while  the  primary  lesion  was  still  present  and 
swarming  with  spirochetes.  Four  days  after  the  second  injection 
this  patient  was  seized  w-ith  spastic  paresis  of  the  lower  extremities, 
disturbance  of  sensibility,  and  complete  paralysis  of  the  bladder 
and  rectum.  As  improvement  ensued  upon  the  treatment  with 
mercury  and  iodid  it  was  concluded  that  the  disease  of  the  cord 
was  syphilitic. 

When  subsequences  repeat  themselves  with  some  degree  of 
uniformity  they  come  to  be  looked  upon  as  consequences.  Hence 
that  which  with  good  reason  might  be  interpreted  in  Dr.  Vecki's 
case  as  a  mere  coincidence,  when  this  case  is  considered  by  itself, 
assumes  in  conjunction  with  other  similar  observations  the  import- 
ance of  a  consequence.  It  must,  therefore,  be  admitted  after  all 
that  the  salvarsan  was  somehow  an  agent  in  the  final  result. 

The  Herxheimer  reaction  has  been  adduced  to  explain  such 
effects  of  salvarsan.  The  symptoms  are  supposed  to  be  produced 
by  a  reaction  in  syphilitic  tissue;  syphilis  seems  to  be  indispensable 
for  such  action  of  salvarsan  as  we  are  considering.  The  drug 
appears  to  have  a  determining  or  precipitating  or  energizing 
influence  upon  syphilitic  processes,  perhaps  identical  W'ith  the 
influence  upon  which  its  remedial  action  depends.  But  there 
seems  to  be  little  or  no  reason  to  apprehend  a  direct  noxious  opera- 
tion upon  nervous  tissue  unaffected  by  syphilis.  In  this  connec- 
tion I  may  mention  that  in  some  cases  of  tumor  of  the  brain  and 

*  Amer.  Jodr.  Med.  Sci.,  1909,  cxxxvii,  216. 
»  Berlin,  klin.  Woch.,  1911,  xxviii,  97G. 

*  Munch,  med.  Woch.,  1911,  Iviii,  1558. 
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ill  the  s])iiial  ciiiial  uiidcr  my  ohsiTxatioii,  wliicli  owiiii,^  to  a  inis- 
lea<lin<,f  positiNc  WassiTiiiaiiii  reaction  were  treated  with  salvarsaii, 
no  deleterious  results  occurred,  although  the  cases  are  too  few 
to  impart  the  confidence  derivable  from  a  larger  number.  More- 
over, F.  Epstein,^  in  the  course  of  a  discussion  of  the  effects  of 
salvarsan  upon  the  eye,  refers  to  the  absence  of  nervous  disturb- 
ances in  the  many  patients  who  have  been  treated  with  salvarsan 
for  malaria  and  other  iion-luetic  diseases,  and  he  quotes  especially 
a  report  on  700  cases  of  framboesia  tropica  in  which  no  mention 
is  made  of  any  injury  to  the  nervous  system. 

To  Dr.  D'Arcy  Power,  of  the  San  Francisco  Polyclinic,  I  am 
indebted  for  his  kindness  in  photographing  the  microscopic  sections. 


BANTI'S    DISEASE    AND    ALLIED    CONDITIONS. 
By  Richard  Stein,  M.D., 

VISITING  PHYSICIAN  TO  THE  GERMAN  AND  THE  LEBANON  HOSPITALS,  NEW  YORK. 

As  a  result  of  nearly  thirty  years'  study,  Banti,^  a  Florentine 
pathologist,  recorded  his  investigations  in  a  recent  paper,  sum- 
marizing his  conclusions,  previously  published  in  various  journals, 
as  to  the  nature  of  the  disease  which  bears  his  name.  This  disease, 
though  not  frequent,  has  called  forth  a  deal  of  discussion;  and 
any  one  who  sets  out  to  peruse  the  literature  is  at  times  bewildered 
if  not  totally  discouraged,  as  pathologists,  clinicians,  and  surgeons 
are  sadly  at  variance  as  to  the  very  existence,  not  to  speak  of  the 
nosology,  etiology,  pathogenesis,  and  pathology  of  the  disease. 
At  the  outset  it  may  be  stated  that  although  it  seems  ill-advised 
to  include  under  the  name  of  Banti's  disease  any  case  which  does 
not  conform  to  the  tenets  set  down  by  Banti  himself,  the  impartial 
critic  is  bound  to  confess  that  any  contribution  to  a  subject  in 
the  making,  like  the  one  under  discussion,  is  welcome  if  it  is  made 
with  the  requisite  thoroughness  of  observation,  so  that  its  results 
may  count  in  determining  the  status  of  a  disease  which,  to  say 
the  least,  it  is  difficult  to  delimit.  It  is  to  be  deplored  that  many 
of  the  cases  which  are  brought  to  bear  on  this  subject  are  incom- 
pletely recorded,  and  that  their  pathological  histology  has  received 
such  scant  attention.  Since  Osler^  first  drew  the  attention  of  the 
profession  to  the  subject  American  and  English  clinicians  have 
shown  interest  in  the  disease  and  its  allied  conditions. 

Banti's  disease  is  a  primary  splenomegaly  of  unknown  origin; 

5  Berlin,  klin.  Woch.,  1911,  xlviii,  2328. 

1  Folia  Hsematologica,  Part  I;  Archiv,  x,  33.     See  also  Ziegler's  Beitrage,  1898,  Band  iv,  p.  21. 

-  Amer.  Jour.  Med.  Sci.,  1900,  cxix,  54,  and  1902,  cxxiv,  751. 
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it  is  (TN  ])t»)j:i'iictic.  that  is.  not  caux-d  l»y  sy|)liilis,  malaria,  or 
K-iikt'iiiia.  It  is  not  a  t'orin  of  cirrhosis  of  the  li\i'r,  as  clainu'd  by 
Nanny  11,  hut  a  iiiiiciue  iiiorhid  entity,  which  shows:  (1)  Anemia 
of  a  characteristic  thoiij;h  somewhat  variable  type;  (2)  eirrhosis 
of  the  liver  which  is  identical  with  the  ordinary  Laennec's  inter- 
lobular fibrous  form  and  alwa\s  is  secondary  to  the  splenomegaly; 
(3)  aseites;  (4)  progressive  hyposthenia,  which  in\ariably  leads 
to  a  fatal  issue;  and  (5)  according  to  Senator"*  and  Osier,  it  is  not 
infrequently  accompanied  by  severe  or  fatal  hemorrhages  from  the 
nose,  esophagus,  stomach,  or  bowels.  A  low  fever  is  sometimes 
observed. 

In  order  to  satisfy  the  practical  demands  of  the  clinician,  Banti 
divides  the  disease  into  three  stages:  The  first  stage,  which  is 
marked  by  splenomegaly  and  anemia  alone;  the  second  stage, 
in  which  the  enlarged  cirrhotic  liver  becomes  palpable;  and  the 
third,  or  ascitic  stage.  These  three  stages  are  subject  to  varia- 
tions in  length  and  intensity.  The  ascitic  stage  is  terminal.  Banti 
advises  removal  of  the  spleen  before  ascites  sets  in  as  the  only 
means  of  curing  this  otherwise  lethal  constitutional  afi'ection. 

What  are  the  anatomical  characteristics  of  Banti's  disease? 
An  extensive  proliferation  of  the  reticulum  of  the  spleen,  styled 
by  its  author  fibroadenie.  By  this  term  he  means  to  convey  the 
fact  that  the  lymphatic  stroma  of  the  pulp  as  well  as  that  of  a 
large  number  of  the  follicles,  retains  its  reticular  or  adenomatous 
appearance.  These  changes  take  place  j)rimarily  around  the 
pencillated  arterial  system  of  the  follicles,  leaving  the  arterial 
walls  intact.  This  pathological  change  is  not  characteristic  of 
Banti's  disease  alone,  but  may  l)e  found  in  other  diseases  of  the 
lymphatic  system,  as  in  leukemia.  Although  this  process  may 
be  viewed  in  the  light  of  a  fibrosis,  and  is  generally  looked  upon 
as  such  by  pathologists,  Banti  lays  stress  on  the  proliferation  of 
the  lymphatic  tissue  of  the  pulp  and  the  follicles  in  contradistinc- 
tion to  the  ordinary  (fibrous)  proliferation  of  interstitial  elastic  or 
embryonal  tissue.  The  changes  in  the  liver  are  the  well-kno\vn 
hypertrophy  of  the  interlobular  tissue,  with  secondary  atrophy 
of  the  liver  cells.  Banti  has  taken  particular  pains  to  prove  this, 
by  probatory  excisions  and  punctures  of  the  liver.  Naunyn^ 
denies  this;  he  claims  that  the  hepatic  changes  are  those  of  a 
primary  lymphoid  periportal  infiltration.  According  to  his  view 
no  evidence  has  been  adduced  to  show^  that  true  cirrhosis  of  the 
liver  develops  from  these  interstitial  changes. 

Aside  from  the  changes  in  the  spleen  and  liver,  there  is  often, 
though  not  invariably  found,  an  end()])hlebitis  of  the  splenic  as 
well  as  the  portal  vein,  at  the  point  of  entry  of  the  former.    In  the 

3  Berl.  klin.  Woch.,  1901,  No.  46,  and  Deutsche  Klinik,  1903,  iii. 
*  Versamnilung  deutscher  Naturforscher,  Breslau,  1904. 


858  STKIN:   BANTl's   DISEASE   AND   ALLIED   CONDITIONS 

third  or  ascitic  stage  of  the  disease,  endophlebitis  of  the  mesenteric 
veins  is  not  uncommon. 

It  has  been  variously  stated  that  Banti  has  classified  the  disease 
under  discussion  as  an  essential  disease  of  the  blood — as  a  disease 
of  the  hematopoietic  organs.  This  is  according  to  his  own  estima- 
tion of  the  condition,  aside  from  the  facts.  Senator  puts  down 
leukopenia  as  a  constant  symptom.  From  the  exhaustive  hemat- 
ological studies  of  Banti  it  is  apparent  that  the  leukopenia,  though 
often  observed,  is  not  constant.  The  main  blood  changes  are: 
(1)  The  number  of  erythrocytes  is  diminished;  this  is  not  constant, 
erythremia  even  being  found  in  some  cases;  (2)  the  color  index  is 
lowered;  (3)  nucleated  red  cells  and  myelocytes  are  never  present; 
(4)  oligochromemia  is  always  present;  (5)  leukopenia  is  present, 
though  not  invariably. 

As  regards  the  various  forms  of  leukocytes:  (1)  There  is  an  abso- 
lute or  relative  mononeucleosis;  (2)  there  is  an  absolute  or  relative 
neutrophile  leukopenia;  (3)  there  is  an  absolute  lymphocytic 
leukopenia. 

The  conclusions  drawn  by  Banti  are  as  follows:  As  the  lymph 
nodes  and  bone  marrow  show  nothing  abnormal,  there  is  on  the 
one  hand  no  evidence  to  prove  that  blood  formation  is  impeded. 
Furthermore,  as  there  is  no  urinobilinuria  and  no  blood  pigment 
in  the  spleen  and  the  liver,  there  is  nothing  to  show  that  there 
is  an  increased  disintegration  of  the  blood.  It  is,  therefore,  likely 
that  the  various  elements  of  the  blood  are  not  thrown  into  the 
blood  stream  in  sufficient  quantities;  there  is  also  a  possibility 
that  they  are  retained  in  the  hemopoietic  organs. 

What  is  the  nosological  relationship  of  Banti's  disease  in  the 
medical  system?  According  to  Banti  it  belongs  to  the  group  of 
splenic  anemias,  or  what  is  the  same,  primary  splenomegalies 
of  unknown  etiology.  He  is  inclined  to  assume  two  varieties  of 
splenic  anemias.  The  first  or  blood-disintegrating  type  of  spleno- 
megaly, in  which  the  deleterious  effect  of  the  toxins  formed  in  the 
spleen  is  principally  exerted  on  the  blood;  in  these  cases  the  pros- 
thenic  symptoms  predominate,  and  the  patient  dies  from  the  effects 
of  the  severe  anemia.  In  the  second  group,  the  toxins  give  rise  to 
cirrhogenetic  changes  in  the  spleen  and  later  in  the  liver.  This 
latter  group  includes  the  Banti  of  three  stages:  Splenomegaly, 
cirrhosis  of  the  liver,  and  ascites. 

It  should  be  added  that  in  various  communications  aside  from 
those  of  Banti,  enlarged  lymph  nodes  and  embryonal  bone  marrow 
are  noted,  as  also  urinobilinuria.  In  his  latest  communication 
Banti  states  that  endophlebitis  of  the  portal  root  branches  is  not 
constant. 

From  this  short  review  it  can  be  seen  that  we  are  dealing  here 
with  a  topic  of  extreme  interest.  This  much  can  already  be  said: 
The  various  attempts  to  overthrow  or  to  dissociate  the  pathological 
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aiul  clinical  complex  constructed  l)y  liunti  ha\o  so  far  been  unsuc- 
cessful, and  the  brilliant  results  obtained  by  surgical  intervention 
will  always  stand.  The  various  points  in  dispute,  however,  call  for 
a  closer  study  of  the  subject.  A  great  deal  is  still  to  be  learned 
as  to  the  etiology,  ]:>athogenesis,  and  delimitation  of  Banti's  disease 
from  apparently  similar  groups  of  diseases.  The  whole  subject, 
in  fact,  has  assumed  a  new  phase  in  the  light  of  our  recent  advanced 
means  of  diagnosis  of  syphilitic  disease.  In  order  to  bring  out 
the  various  points  at  issue,  it  is  of  advantage  to  pass  in  critical 
review  the  principal  work  recorded  in  the  literature  of  the  subject. 

The  Teachings  of  the  Xaunyn  School.  As  we  have  seen,  Banti 
holds  that  the  disease  is  a  primary  affection  of  the  spleen,  with 
secondary  implication  of  the  liver.  This  is  a  new  departure  in 
visceral  pathology,  for  it  always  has  been  held  that,  aside  from 
certain  new  formations  of  the  spleen,  whatever  changes  are  found 
in  that  organ  are  secondary,  and  are  caused  by  inflammatory 
conditions  of  those  viscera,  whose  blood  is  gathered  in  the  portal 
vein.  This  point  is  specially  emphasized  by  Xaunyn,  who  cannot 
agree  with  Banti  in  the  interpretation  of  the  disease.  Splenomegaly 
with  cirrhosis  of  the  liver  (Banti's  disease)  is,  according  to  Naunyn, 
nothing  more  than  a  cirrhosis  with  the  precirrhotic  splenic  tumor 
of  Leichtenstern.  Xaunyn  has  seen  cases  with  considerable  splenic 
tumefaction  (30  c.c.  in  length),  anemia,  ascites,  and  hemorrhages 
which  are  to  him  nothing  more  than  forms  of  cirrhosis  of  the  liver. 
He  would  relegate  Banti's  disease  to  that  class  of  rare  cases  men- 
tioned by  Senator,  in  which  ascites  supervenes  the  splenomegaly, 
without  the  intermediate  stage  of  cirrhosis. 

X'aunyn's  attitude  toward  the  whole  question  is  upheld  by 
Simmonds,^  who  states  unequivocally  that  the  diagnosis  of  Banti's 
disease  cannot  be  made  anatomically.  The  case  recorded  by 
Simmonds  does  not  seem  to  have  been  studied  with  the  complete- 
ness necessary  to  give  sufficient  ground  for  the  sweeping  state- 
ment quoted  above;  nor  does  it  become  clear  from  the  short  report, 
whether  this  author  has  observed  cases  of  true  Banti's  disease. 

The  same  criticism  holds  good  for  the  observations  including 
studies  in  metabolism  of  Umber^  and  of  Brugsch.''  Fmber  pub- 
lished a  case  which  neither  clinically  nor  pathologically  is  a  true 
Banti.  Starting  from  the  original  theory  of  Banti  that  the  disease 
is  caused  by  some  toxin  generated  in  the  spleen,  Umber  determined 
the  nitrogen  balance  and  found  evidence  of  toxigenic  proteid 
disintegration.  Splenectomy  was  done,  whereupon  all  the  symp- 
toms disappeared,  and  the  patient  made  a  complete  recovery. 
The  metabolism  was  normal  shortly  after  the  operation.  To 
prove  the  value  of  the  metabolism  test  as  an  indication  for  splenec- 

'  Aerztl.  Verein  in  Hamburg,  1905. 

•  Zcitschr.  f.  klin.  Med.,  1904,  Band  Iv. 

'  Mediz.  Klinik,  1905,  No.  23. 
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tomy,  rinher  cites  another  ease  with  hemoglobin  of  only  18  per 
cent.,  which  seemed  absolutely  hopeless;  fifteen  punctures  were 
done  to  relieve  the  ascites;  exitus  was  daily  expected.  The  nitrogen 
balance  being  normal,  splenectomy  was  not  attempted.  All  at 
once  the  patient  imi)r()vc(l  rai)i(lly,  the  ascites  disappeared,  and 
the  erythrocytes  were  doubled  in  four  months;  but  the  size  of  the 
spleen  remained  the  same.  The  subsequent  history  not  being 
known,  this  improvement  cannot  be  considered  in  the  light  of 
a  cure.  Brugsch  follows  closely  the  teachings  of  the  above-named 
authors. 

The  teaching  of  Naunyn  and  his  pupils  may  be  summarized  as 
follows:  There  is  a  form  of  cirrhosis  of  the  liver  which  is  accom- 
panied by  a  considerable  enlargement  of  the  spleen.  The  inter- 
pretation put  upon  these  cases  by  Banti  as  a  primary  splenomegaly 
cannot  be  upheld.  Banti's  disease  (splenomegaly  with  ascites)  is 
an  extremely  rare  condition,  w^hich  cannot  be  differentiated  from 
cirrhosis  with  splenic  engorgement.  Anatomically,  the  diagnosis 
of  Banti's  disease  is  impossible  to  make.  Splenectomy  is  indicated 
only  when  the  toxigenic  character  of  the  case  is  demonstrated  by 
the  metabolic  tests.  Banti's  disease  may  recover  without  operative 
interference. 

The  Hematological  Aspect  of  Banti's  Disease,  and  Its 
Relation  to  the  Splenic  Anemias.  Banti  is  reserved  in  the 
interpretation  of  the  blood  changes,  as  wtII  as  in  its  classification 
in  the  medical  system;  he  simply  states  that  the  affection  probably 
represents  one  peculiar  group  of  primary  splenomegaly.  Accord- 
ing to  Grawitz^  it  may  be  called  a  splenic  pseudoleukemia,  as 
it  represents  a  primary  arlenomatous  proliferation  of  the  spleen. 
In  this  connection  I  would  like  to  refer  to  an  excellent  study  of 
Hultgen^  who  has  constructed  a  short  classification  of  the  general- 
ized primary  affections  of  the  hematopoietic  system  according 
to  their  essential  hematology,  and  subdivided  them  according  to 
their  etiology  and  clinical  course.  Hultgen  retains  the  name 
splenic  anemias,  a  term  first  introduced  by  Griesinger,  and  later 
employed  by  continental  authors.  Osier,  and  others,  but  dis- 
carded by  Naegeli.^"  Hultgen  places  Banti's  disease  under  group 
a  of  his  splenomegalies,  that  is,  the  group  of  unknown  etiology, 
while  under  group  h  he  places  the  splenic  anemias  of  known  etiology, 
such  as  the  malarial,  syphilitic,  etc.  To  the  latter  group,  in  my 
oj)inion,  should  be  appended  the  splenomegalies  due  to  thrombo- 
phlebitis of  the  portal  system.  The  conclusions  reached  by  Hultgen 
will,  for  the  present  at  least,  suffice  to  answer  the  theory  of  Banti's 
disease  in  its  hematological  aspect,  as  variously  discussed  by  Banti, 
Luce,"  NaegeH,  and  others.  To  quote:  "The  question  as  to 
whether  in  splenic  anemia  the  plastic  or  the  lytic  function  of  the 

s  Klinische  Pathologie  des  Blutes.  ^  Jour.  Amer.  Med.  Assoc,  1911,  No.  4,  p.  1526. 

i»  Blutkrankheiten,  1908,  p.  395.  »  Mediz.  Klinik,  1910,  Nos.  14  and  15. 
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spk'Oii  arc  iii<li\  idiially  or  jointly  inxohcd  (•aiiiiot  he  settled  as 
yet;  but  the  study  ot"  hlood  counts  of  reds  and  total  leukocytes 
taken  from  S2  cases  in  the  literature,  show  distinctly  parallel  and 
synchronous  movements.  This  I  can  interpret  not  as  a  sijjn  of 
hematol\sis,  l)ut  as  a  slower  hrad\plastic  hematopoiesis,  as  a 
disturbance  of  the  entire  blood-forminij  system." 

Thrombophlebitis  of  the  Portal  and  the  Splenic  Veins. 
As  noted  above,  Banti  mentions  certain  inflammatory  changes 
in  the  veins  of  the  portal  system  as  a  common  thou^di  not  constant 
feature  of  the  disease.  These  chanj^es  are  always  secondary  to  the 
splenomegaly,  and  as  the  disease  advances  toward  the  ascitic 
stage  the  portal  radicals  also  become  afl'ected.  It  is  evident  from 
these  statements  that  endophlebitis  of  the  portal  has  no  direct 
bearing  upon  the  etiology  of  the  splenomegaly. 

Since  Bauti's  disease  has  become  more  generally  known  a  number 
of  authors  have  described  phlebosclerosis  and  calcification  of  the 
portal  veins  in  its  pathological  and  clinical  relationship  to  Banti's 
disease.  A  close  perusal  of  the  cases  so  far  published  undoubtedly 
shows  that  in  phlebosclerosis  of  the  portal  vein  and  its  branches 
we  are  dealing  with  a  process  etiologically  and  anatomically  different 
from  Banti's  disease.  As  pointed  out  by  Borrmann,'-  it  is  a  process 
much  like  that  of  luetic  disease  of  the  aorta,  although  traumatism 
is  repeatedly  mentioned  as  a  contril)utory  etiological  element. 
In  a  valuable  study  of  this  subject,  which  also  includes  the  experi- 
mental side  of  the  question,  Warthin^^  lays  particular  stress  on  the 
part  played  by  the  phlebosclerosis  of  the  portal  veins,  in  producing 
a  clinical  picture  so  nearly  identical  with  Banti's  disease.  "The 
whole  pathological  picture"  of  phlebosclerosis  of  the  portal  veins 
"points  to  an  infective  thrombophlebitis,"  "no  matter  under 
what  head  reported,  splenic  or  portal  thrombosis,  splenic  anemia 
or  Banti's  disease."  If  1  do  not  misunderstand  Warthin,  he  iden- 
tifies all  three  conditions,  as  he  considers  them  brought  about  by 
one  cause — thrombophlebitis  of  the  portal  veins.  This  theory 
cannot  hold,  as  long  as  there  are  cases  of  Banti's  disease  reported 
without  the  detailed  affections  of  the  veins  of  the  portal  system. 
As  already  mentioned,  such  cases  have  been  reported  by  Banti, 
and  although  it  may  be  true,  as  Warthin  contends,  that  the  exami- 
nation of  the  portal  veins  at  autoi)sy  is  not  as  complete  as  it  should 
be,  portal-vein  obstruction  is  accompanied  by  such  an  abundant 
development  of  the  collaterals  that  it  cannot  be  easily  overlooked. 
Primary  splenomegaly  with  cirrhosis  of  the  liver  (Banti's  disease) 
is  an  entity  apart  from  thrombophlebitis  of  the  portal  vein. 

The  Relation  ok  Syphilis  to  Banti's  Disease.  Banti  in  his 
original  communication,  as  well  as  recently,  positively  denies,  that 
syphilis  is  a  factor  in  the  etiology  of  the  disease  in  question.    Within 

'2  Archiv  f.  klin.  Medizin,  Hand  lix. 

"  International  Clinics,  1910,  twentieth  series,  p.  189. 
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recent  years  the  whole  subject  of  Banti's  disease  has  been  viewed 
with  a  great  deal  of  interest  from  the  fact  that  by  reason  of  our 
improved  diagnostic  methods  of  syphilitic  disease  we  are  now 
enabled  to  substantiate  the  observations  first  made  by  Chiari^* 
and  Marchand/^  that  there  is  a  disease  which  may  be  styled  syph- 
ilitic Banti's  disease,  or  syphilitic  pseudo-Banti,  which  bears  a 
remarkable  relationship  to  the  disease  as  originally  described, 
both  clinically  and  pathologically.  This  pseudotype  is  also,  like 
the  true  Banti,  a  juvenile  disease,  is  also  characterized  by  enormous 
splenic  tumefaction,  enlargement  of  the  liver,  inflammatory  changes 
of  the  vessels  of  the  portal  system,  and  blood  changes  similar  to 
if  not  identical  with  those  in  Banti's  disease — leukopenia  and 
lymphemia.  Gastric  and  enteric  hemorrhages  also  occur.  It  is 
not  surprising  that,  from  the  similarity  of  the  two  affections, 
attempts  have  been  made  to  identify  the  syphilitic  form  with  the 
original  Banti's  disease. 

Close  study  of  the  subject  reveals  the  fact,  however,  that  the 
pathology  of  the  cases  just  referred  to  varies  materially  from  that 
of  Banti's  disease  in  the  syphilitic  pseudotype,  the  main  changes 
in  spleen  and  liver  begin  and  exhaust  themselves  in  the  vascular 
system  of  the  affected  organs.  ^Yhen  the  process  is  complete, 
it  presents  the  fibrous  deterioration  of  the  vessels  and  tissues 
generally  which  is  characteristic  of  visceral  lues.  Pathologically, 
the  syphilitic  type  presents  a  true  fibrosis;  a  proliferation  of  lymph- 
atic tissue  which  is  characteristic  of  Banti's  disease  is  not  apparent. 
In  addition  to  this  a  case  of  true  Banti  with  a  positive  Wassermann 
reaction  has  so  far  at  least  not  been  observed.  However  that  may 
be,  the  fact  remains  that  the  syphilitic  pseudo-Banti  bears  a  close 
relationship  to  the  disease  as  described  by  the  original  author. 

Anyone  who  studies  this  subject  critically  w^ould  be  led  to  infer 
that  the  proof  of  the  existence  of  a  condition  so  similar  to  Banti's 
disease  would  tend  to  throw  some  light  on  the  perplexing  problem 
of  the  etiology  of  the  latter;  and  the  question  naturally  arises  in 
•one's  mind:  Has  not  syphilis,  after  all,  some  direct  bearing  upon 
the  etiology  of  Banti's  disease?  This  must  not  be  exclusively  the 
case,  if  at  all;  may  it  not,  possibly,  develop  on  the  basis  of  a  devi- 
talized organism  of  hereditary  or  acquired  luetic  taint,  analogous 
to  the  condition  known  as  arteriocapillary  fibrosis  or  that  which 
forms  the  basis  of  certain  parasyphilitic  systemic  diseases  of  the 
nervous  system?  A  more  complete  method  of  diagnosis  of  heredi- 
tary syphilis  may  shed  some  light  on  this  subject.  Therapeutically 
the  luetic  class  of  cases  must  be  viewed  apart  by  themselves. 

From  the  above  it  is  evident  that  there  is  still  much  to  be  learned 
before  we  atrive  at  a  true  interpretation  of  the  disease  under  dis- 
cussion.   No  earnest  effort  has,  so  far  as  I  can  see,  been  made, 

"  Priig.  med.  Woch.,  1902,  No.  24.  -  ^  Wien.  med.  Woch.,  1902,  No.  24. 
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aside  from  the  work  of  Banti  himself,  to  enter  into  a  thorough  study 
of  the  histopatholofjieal  basis  of  the  disease,  and  we  arc  bound  to 
take  Banti's  work  as  the  standard  and  accept  the  interpretation 
phiced  by  that  author  upon  the  nature  of  the  disease,  its  genesis, 
symptoms,  and  treatment.  This  standpoint,  with  certain  limita- 
tions, will  serve  as  a  working  basis  from  which  the  teachings  of 
Banti  can  be  extended.  It  lies  in  the  nature  of  the  disease,  that  a 
splenotoxic  influence  of  the  blood  on  the  tissues,  must  be  assumed 
as  Banti  did;  to  make  this,  however,  the  starting  point  of  the 
whole  ([uestion,  has  not  proved  satisfactory.  The  disturbance  in 
metabolism  noted  in  the  thoroughly  investigated  case  of  Umber 
cannot  be  made  the  feature  from  which  a  differential  diagnosis 
can  be  established,  nor  does  the  determination  of  the  disturbed 
nitrogen  balance  before  splenectomy  bear  upon  the  question  of 
indication  for  that  operation,  in  spite  of  the  fact,  that  by  this 
means,  metabolic  balance  is  restored.  It  would  seem,  that  dis- 
turbed metabolism  occurs  in  conditions  allied  to  Banti's  disease, 
and  it  is  not  unlikely,  that  disturbances  of  metabolism  are  but 
phases  in  the  course  of  Banti's  and  similar  constitutional  diseases. 
It  is  safe  to  assume  with  Banti,  Senator,  Osier,  and  others,  that 
in  this  disease  w'e  are  dealing  with  a  splenomegaly  or  splenic  anemia 
of  a  peculiar  type.  From  a  broad  clinical  point  of  view  it  is  further- 
more evident,  that  it  is  above  all  a  juvenile  disease,  bearing  the 
earmarks  of  heredity  or  congenital  disposition.  As  Iaicc  has 
pointed  out,  it  most  frequently  develops  at  the  time  of  adolescence 
or  shortly  after,  when  the  lymphatic  structures  of  hereditary  taint 
are  most  impressionable  to  ^'a^ious  degenerative  influences.  With 
the  conception  of  the  disease,  as  a  primary  affection  of  the  lymphatic 
structures  of  the  spleen,  the  idea  that  cirrhosis  of  the  liver  is  the 
underlying  cause  seems  wholly  improbable,  although  it  must  be 
granted,  that  clinically  the  differentiation  of  Banti's  disease  from 
certain  cases  of  cirrhosis  of  the  liver,  with  considerable  splenic 
enlargement  and  severe  anemia  as  described  by  Hoke^*  and  Naunyn, 
must  be  difficult,  if  not  impossible. 

A  careful  study  of  the  recorded  cases  shows  that  the  pathological 
delimitation  of  Banti's  disease  from  other  forms  of  splenomegaly 
and  from  apparently  identical  conditions,  always  assuming  the 
Banti  standard,  is  practicable.  The  (laucher'^  type  of  splenomegaly 
is  a  distinct  entity;  considerable  confusion  is  shown  in  the  literature 
by  confounding  the  two  conditions.  It  should  be  stated  here 
that  there  are  certain  carefully  observed  cases  still  unclassified 
which  bear  a  relationship  to  the  (Gaucher  type,  and  which  have 
nothing  in  common  with  true  Banti's  disease. 

In  conclusion,  the  following  may  be  said:    Banti  has  formulated 

'«  Prag.  med.  Woch.,  1899,  Band  xxiv,  p.  451,  and  1901,  Band  xxvi,  p.  481. 
"  A.  Bori.ssowa,  Virchow's  Arch.,  1903,  Band  clxxii,  p.  108,  and  Stengel,  Amer.  Jour.  Med. 
Sci.,  1904,  clxxiii,  497. 
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one  j^roiip  of  splciionicfijalies,  that  w  liicli  mow  hears  his  naiiU',  leaving 
for  further  research  the  f^roiipiiif;  of  other  spleiioinefjahes.  The 
important  factor  of  etiology  he  has  left  open.  It  is  clearly  the  duty 
of  other  observers  not  to  attempt  to  dissociate  his  symptom  com- 
plex, nor  to  designate  an  allied  syni])toni  complex  as  Banti's  disease, 
which  diifers  intrinsically  from  that  described  by  Banti. 

The  Clinical  Aspect  ob^  Banti's  Disease.  It  is  not  the  inten- 
tion of  the  writer  to  discuss  the  differential  diagnosis  of  Banti's 
disease  from  its  allied  conditions.  The  reader  is  referred  to  the 
excellent  treatise  by  II.  Hutchison  and  J.  C.  Ledingham/^  for  a 
summary  clinical  picture  of  the  splenic  anemias.  Brill^^  holds 
that  the  Gaucher  type  can  be  distinguished  clinically  from  other 
types  or  groups. 

What  seems  most  important  to  me  is  that  for  clinical  purposes 
it  is  at  present  possible,  first  and  foremost,  to  divide  the  splenic 
anemias  into  two  groups:  (1)  The  group  with  the  positive  Wasser- 
mann  reaction,  and  (2)  the  group  with  the  negative  Wassermann 
reaction.-"  This  classification  will  eo  ipso  determine  the  course 
of  treatment,  not  losing  sight  of  the  fact  that  the  Wassermann 
reaction  may  prove  negative  in  cases  of  syphilis.  I  would  propose 
that  a  provocative  salvarsan  injection  (intravenous)  be  made  in 
every  case.  Repe;ated  treatment  with  salvarsan,  together  with  the 
old-style  energetic  antispecific  treatment,  will  always  be  in  order 
as  a  tentative  measure,  especially  in  view  of  the  fact  that  a  certain 
group  of  cases  is  undoubtedly  due  to  lues  congenita  tarda.  Not 
too  much,  however,  should  be  expected  from  the  antiluetic  treat- 
ment, as  the  disease,  as  shown  by  the  fibrous  organic  changes,  has 
already  passed  into  the  parasyphilitic  stage,  which  is  only  in  part 
(if  at  all)  amenable  to  treatment  and  cure  by  means  of  the  remedies 
at  present  at  our  command. 

Finally,  it  should  be  stated  that  splenectomy  has  yielded  excellent 
results,^^  and  that  the  third  or  ascitic  stage  of  the  disease  may  now 
be  successfully  treated  by  the  combination  of  splenectomy  and  the 
Talma  operation.  Altogether  it  is  no  exaggeration  to  state  that 
the  work  of  Banti  stands  today  as  one  of  the  most  brilliant 
achievements  of  medical  science. 

'5  Splenic  Anemias  in  Allbutt  and  Rolleston's  System  of  Medicine,  v,  757. 

"  Medical  Record,  Marcli  2,  1912,  p.  444. 

'"  Neuberg,  Zeitschr.  f.  klin.  Med.,  1911,  p.  92,  and  Kidder,  Charity  Annalen,  35  Jabrgang, 
p.  193. 

21  According  to  Rehling,  8  per  cent,  mortality  in  70  cases;  see  Festschrift  des  deutscher  Hos- 
pitals, New  York,  1909,  p.  320.    Rehling  transfused  before  operation. 
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CASES  OF  JUVENILE  PSYCH  ASTHENIA:  TO  ILLUSTRATE 
SUCCESSFUL    TREATMENT.' 

By  Tom  A.  Williams,  M.B.,  CM.  Edin., 

CORRESPONDING   MEMBER   SOCIETIES  OF   KECROLOOY   AND   PSTCHOLOQT   OF   PARIS,    ETC.; 
NECROLOGIST    TO    EPIPHANY    DISPENSARY,    WASHINGTON,    D.    C. 

Defixitiox.  The  conception  which  Janet  has  formed  of  psychas- 
thenia  is  described  by  him  in  so  masterly  a  manner  as  "mental 
uneasiness,  a  state  of  di.squiet,  feelings  of  incompleteness,  without 
anatomical  lesions."  These  are  interpreted  by  him  as  due  to  the 
diminution  of  "p.sychological  tension."  Hence,  the  superior  functions 
of  the  brain,  those  of  correct  associations  of  ideas  and  emotions, 
are  rei)laced  by  such  inferior  activities  as  motor  impulsions,  such 
as  tics,  dromomania,  and  other  motor  agitations;  emotionally  by 
distress  (angoissc)  and  morbid  fears  (phobias) ;  and  intellectually 
by  mental  ruminations  and  manias.  It  is  the  interpretation  of 
this  state  by  the  patient  of  intellectual  type  which  leads  to  more 
.systematized  obsessions,  which  it  is  useless  to  attack  directly 
by  persuasion,  for  they  represent  a  much  more  profound  cause  of 
which  they  are  only  a  last  expression.  Janet  recognizes  the  likeness 
of  this  condition  to  that  found  in  cerebral  "neurasthenia"  of  the 
classic  type  and  some  kinds  of  paranoia.  There  are  certain  resem- 
blances also  to  epilepsy  and  hysteria.  He  thinks  the  psychas- 
thenia  may  be  due  to  an  intoxication  or  congestion,  var\ing  with 
the  influence  of  infectious  diseases,  fatigues,  and  emotions  in 
accordance  with  a  predisposing  heredity. 

The  syndrome  which  Janet  calls  psychasthenia  had  often  been 
noticed  previously  and  described  under  such  names  as  cerebral 
neurasthenia,  phrenasthenia,  disequilibrated  degeneracy,  and  mono- 
mania. Janet's  great  merit  is  to  have  shown  the  essential  identity 
between  manifestations  which  appear  so  different.  For  example, 
he  has  shown  that  agorophobia  and  claustrophobia  are  really  two 
variants  of  a  state  of  fear  which  has  become  morbid  by  being 
inopportune  and  out  of  harmony  with  reality;  furthermore,  the 
states  of  phobia,  or  angst,  are  merely  two  of  the  manifestations 
which  the  same  patient  may  show  when  suffering  from  psychas- 
thenia. Motor  impulsions,  of  which  the  tics  are  a  striking  example, 
are  merely  another  way  in  which  is  expressed  the  fundamental 
state  of  "incompleteness." 

In  some  patients  neither  emotional  nor  motor  symptoms  are 
conspicuous;  but  the  asthenia  of  the  psyche  reveals  itself  by  a 
state  of  intellectual  doubt,  by  need  for  verification  of  minute 
details,  indecision,  and  a  feeling  of  difficulty  in  arriving  at  certitude 
regarding  the  reality  of  anything.     Janet  considers  the  last  the 

'  Jlead  jn  the  Ptcjiatiic  Scctifin.  Amer.  Med.  Assoc.,  .■\tl;intic  City,  .Iiinu,  1913. 
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cardinal  symptom  of  psychasthenia,  and  calls  it  "the  loss  of  the 
function  of  the  real."  Naturally,  this  leads  to  a  longing  for  moral 
supi)()rt,  comfort,  and  affection,  and  entails  a  fear  of  being 
alone,  or  in  extreme  cases,  sometimes  the  moral  distress  leads  the 
patient  to  relieve  it  by  artificial  excitants.  Work  and  pleasure 
may  be  employed;  but  too  often  nepenthe  is  sought  in  narcotic 
drugs  or  debauch. 

Psychasthenia  in  Children.  The  full  syndrome  is  only 
possible  in  people  of  complex  intellect  with  highly  developed 
emotions.  Hence,  children  can  hardly  show  it  completely.  Janet, 
moreover,  studied  psychasthenia  in  children  only  retrospectively 
through  the  reminiscences  of  his  many  patients.  Although  he 
himself  indicates  the  conditions  in  childhood  which  favor  the 
psychasthenic  state,  he  has  not  unravelled  its  genesis  so  com- 
pletely as  have  more  recent  analysts  of  psychoneurotic  persons. 

All  agree  that  the  scrupulosity  and  over-conscientiousness 
which  mark  the  psychasthenic  character  are  the  result  of  over- 
strict  training  ill-adapted  to  the  need  for  untrammeled  unfolding 
required  for  a  child's  proper  development.  The  moral  and  religious 
sanctions  which  appeal  to  the  adult  are  injurious  to  this  develop- 
ment, unless  they  are  specially  adapted  to  a  child's  intelligence  and 
needs. 

This  opinion,  although  well  founded,  is  based  upon  wide  obser- 
vation rather  than  upon  individual  analysis  of  children;  for  I  know 
of  no  psycho-analyses  of  young  children  by  trained  men,  with  the 
exception  of  one  made  on  a  five-year-old  boy  by  Freud,  which  is 
vitiated  as  an  experiment  because  the  boy's  mother  had  been 
analyzed  by  Freud  and  was  herself  permeated  with  his  ideas,  so 
that  it  is  impossible  to  exclude  the  influence  of  these  upon  her 
child. 

Thus  it  is  particularly  gratifying  to  be  able  to  bring  forward  some 
observations  on  psychasthenic  children  whom  I  had  the  opportunity 
of  analyzing.  More  especially  is  this  satisfactory  because  recovery 
was  obtained  in  each  case,  and  best  of  all,  this  occurred  without 
the  enormous  expenditure  of  time  which  is  believed  to  be  essential 
for  reaching  the  curative  point  in  a  psycho-analysis.  Working 
against  time  to  catch  a  train,  three-quarters  of  an  hour  sufficed  in 
the  first  case,  and  not  more  than  an  hour  was  consumed  in  the 
examination  of  the  second  case.  In  both  cases,  however,  the  history 
had  been  previously  obtained.  The  third  case,  in  an  older  child, 
more  complex,  although  not  completely  analyzed,  was  cured  as  a 
result  of  four  interviews  which  averaged  less  than  an  hour  each. 
This  economy  of  time  is  only  possible  to  one  who  is  experienced 
in  the  technique  and  psychopathological  data,  so  that  he  may 
not  be  led  by  false  scents  to  explore  by-paths  without  practical 
significance.  When  this  capacity  is  attained,  the  method  can  be 
employed  in  private  practice;  and  even  dispensaries  should  not 
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he  deprived  of  its  advantages,-  for  there  are  few  i)r()ce<liires  of 
practical  medicine  in  wliicli  the  direct  benefits  are  of  j,'reater  vahie 
than  in  tiie  restoration  to  economic  and  social  cajjacity  of  the 
snH'erint;  psychonenrotic,  who  is  not  only  a  sutl'crer  himself,  hnt  a 
bnrden  to  all  his  connections.-' 

Tics  from  Monomania.  Case  I. — A  girl,  aged  eight  years, 
an  only  child,  was  sent  to  a  Washington  sanatorinm  becanse  of 
numerous  grimaces  and  gestures.  These  led  her  attendants  to 
believe  she  suft'ered  from  chorea,  to  give  her  large  doses  of  arsenic, 
and  to  isolate  her  from  her  friends,  while  overfeeding  her.  At  the 
end  of  a  month  she  returned  to  the  country,  the  morbid  movements 
having  ceased,  but  she  suffered  from  insomnia  and  was  unable  to  go 
to  school,  in  the  belief  of  the  parents,  because  of  her  "  nervousness," 
which  was  especially  conspicuous  when  reading  and  studying  was 
required.  When  she  was  nine  years  old  I  w'as  asked  to  see  her 
by  her  uncle.  Dr.  Perry,  of  Lyons  Creek,  Maryland,  in  the  hope 
that  something  further  could  be  done. 

I  found  a  well-nourished,  self-contained,  sensible  child,  without 
apparent  shyness,  overforw^ardness,  or  hyperexcitability;  but  she 
was  apt  to  talk  rather  fast,  and  stammered  now  and  then.  I  soon 
discovered  that  she  was  fond  of  play  and  the  companionship  of 
which  she  had  been  deprived,  to  compensate  for  which  she  made 
believe  that  the  objects  and  persons  of  her  play  were  real.  So 
rigorously  was  she  protected  that  the  conceptions  of  lying  and 
stealing  were  hardly  clear  to  her.  She  had  been  strictly  managed, 
scolded,  and  repressed  a  good  deal.  She  was  once  w'hipped  for 
persistent  dawdling  on  her  way  home  from  school.  She  did 
not  remember  other  corporal  punishments.  Her  life,  however, 
was  not  felt  to  be  unhappy;  for  she  was  very  obedient,  and  was 
not  galled  by  the  good  manners  expected  of  her.  However,  she 
wanted  to  grow  up,  hated  people  to  call  her  little,  and  disliked  the 
spoiling  which  was  a  tendency  of  her  father  before  her  sickness. 
Although  she  did  not  repine  at  staying  from  school,  she  wished  to 
learn  to  read  and  w'rite ;  but  as  lessons  agitated  and  kept  her  awake, 
she  employed  herself  in  play. 

The  source  of  the  movements  she  had  made  was  revealed  after 
some  hesitancy.  It  seemed  that  her  mother  had  taught  her,  when 
aged  about  five  years,  that  people  lived  by  inspiring  the  air  and 
what  they  expired  was  hurtful.  This  thought  led  to  a  distressing 
compunction  about  the  noxiousness  of  her  breath;  if  it  was  bad  it 
must  hurt  others. 

Now  her  training  had  been  such  that  to  hurt  others  was  a  great 
offense;  but  not  to  breathe  w-as  to  die.    Out  of  this  dilemma  she 

5  See  author's  "Care  of  the  Mentally  Disturbed,"  New  York  Med.  Jour.,  September  29,  1912, 
in  which  is  described  the  organization  of  such  a  hospital  and  dispen.sary. 

'  The  basic  principles  upon  which  aie  founded  the  methods  of  management  of  cases  of  this 
kind  were  first  set  forth  in  the  author's  "Psychotherapeutics:  A  Symposium,"  in  1909,  in  the 
chapter  on  "Psychoprcphylaxis  in  Childhood;"  also  in  Jour.  Abnormal  Psychol.,  June,  1909. 
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found  a  way.  Hurts  could  be  mended;  when  injured  did  not  some 
one  "kiss  it  better'"!'  Could  not  she  tiien  kiss  better  her  own 
bad  breath  so  that  it  would  not  injure  others'''  Accordingly  she 
made  movements  of  her  lips,  which  represented  the  healing  kiss  to 
ward  off  the  danger  of  the  deadly  air  she  expired. 

Later  on  her  discontent  Avas  augmented  by  scruples  against  the 
injury  she  did  by  walking  upon  creatures  with  the  hard  and  sharp 
heels  of  her  shoes.  Even  the  planks  of  the  floor  were  of  the  ani- 
mated world,  which  it  was  wrong  to  destroy  or  injure.  To  assuage 
the  distressing  thought  of  this,  compensation  must  be  made.  She 
found  it  in  another  legendary  therapeutic  procedure,  the  healing 
touch.  So  it  became  her  habit,  before  walking  over  an  object,  to 
bend  and  touch  it  with  her  hand. 

These  procedures  belong  to  the  class  of  mental  manias  which 
Janet  has  called  manias  of  expiation.  In  their  motorial  character 
they  approach  the  tics,  into  which  they  gradually  blend.  That  they 
hacl  done  so  to  some  extent  in  this  case  is  shown  by  the  fact  that 
the  kissing  nature  of  the  lip  movements  had  not  been  suspected. 

That  the  movements  had  not  developed  entirely  into  mere 
symbolic  vestiges  of  their  original  purpose  was  due  to  their  arrest 
comparatively  early.  That  they  would  have  developed  into 
characteristic  tics^  is  confirmed  by  the  distress  the  child  suifered 
in  overcoming  them.  She  did  so  after  being  in  the  sanatorium  a 
few  days,  and  did  it  deliberately  and  by  a  hard  struggle,  because 
she  wished  to  return  home,  and  they  had  promised  that  she  could 
do  so  if  the  movements  ceased.  It  is  possible  that  the  nurse  who 
said  this  had  an  inkling  into  the  psychological  character  of  the 
child's  disorder.  After  she  succeeded,  the  desire  to  repeat  the 
movements  quickly  ceased,  although  she  does  not  know  that  she 
was  enlightened  regarding  her  notions  about  the  hurtfulness  of 
expired  air  and  hard  heels. 

Proceeding  to  the  genesis  of  the  insomnia  and  difficulty  in 
reading  and  study,  interrogation  showed  a  simple  mechanism. 
Apprehension  as  to  their  consequences  was  raised  in  the  child  by 
the  attitude  of  the  parents,  whose  open  fear  lest  they  should  perturb 
the  child  reminded  me  of  the  procedure  of  the  mother  of  the  boy 
whose  hysterical  hydrophobia  was  precipitated  by  her  sitting  by 
his  bed  reading  about  rabies  two  weeks  after  he  had  been  bitten 
by  a  supposedly  mad  dog.^  So  in  this  case  the  ostentation  of  their 
solicitude  provoked  in  the  child  that  which  they  feared. 

Treatment.  The  explanation  of  these  mechanisms  to  both 
parent  and  child  was  the  first  task,  and  it  proved  simple,  for  they 
were  intelligent   people.     The  corollary  that   the  child    was  not 

*  The  nature  and  diagnosis  of  tic  is  discussed  by  the  author  in  the  Southern  Medical 
Journal,  August,  1909;  Monthly  Cyclopedia,  January,  1910;  International  Journal  of  Surgery, 
August,  1910. 

°  Miller,  Jour.  Abnor.  Psy.,  1910. 
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morbid  ex(rj)t  1)\"  iiidiictinii  was  then  set  forth.  The  conclusioii 
was  that  tlie  chihl  should  rcsiiinc  stiidx  and  return  to  school  in 
the  fall  in  every  respect  like  an  ordinary  child,  now  that  the  mother 
and  father  were  warned  against  the  evil  conse(|nences  of  unwise 
solicitude,  and  the  induction  of  hyi)ercon.scientiousness  in  matters 
beyond  the  intelligence  of  a  young  child.  The  result  has  justified 
exi)ectations,  the  child  taking  part  in  the  school  life  with  enjoyment. 

Some  might  explain  the  case  as  a  "fear  wish"  reaction  of  the 
a^dipus  type  in  relation  to  father  and  mother.  Indeed,  to  the 
exponents  of  the  theory  upon  which  it  depends  the  i)atient's 
history  is  not  without  significance,  and  in  the  absence  of  a  dream 
analysis  they  cannot  be  satisfied  in  rebuttal.  The  fact,  however, 
rests  that  a  painful  comi)lcx  originating  at  least  by  the  fifth  year 
iiad  resulted  in  psychogenetic  sym])toms,  and  this  complex  de])ended 
upon  a  moral  concept  in  which  the  sexual  life  seemed  to  play  no 
part  whatever. 

This  plain  mechanism  of  fear  of  l)odily  harm  from  without  seems 
to  be  a  much  more  fundamental  feeling,  if  one  is  to  appeal  to  phy- 
logeny,  than  is  that  concerning  the  relations  with  others  termed 
sexual.  Even  hedonic  affects  occurring  autochthonously  in  child- 
hood, although  of  the  same  genus  as  that  which  later  effloresces  into 
sexual  emotivity,  do  not  by  any  means  in  themselves  give  origin 
to  perturbations  of  the  psyche  either  in  childhood  or  later.  I  say 
in  themselves,  for  I  believe  that  the  perverted  afTectivity  from  which 
arise  so  many  obsessions,  phobias,  etc.,  is  always  the  product  of 
induction,  if  not  directly  and  naively  from  without,  at  least  by 
logical  induction  from  data  acquired  by  observation  or  didaction 
of  the  conventions  of  family  and  social  life.  The  child's  avidity 
to  relate  himself  correctly  to  these,  to  behave  as  a  grown  up,  that 
being  of  marvelous  privileges,  is  not  sufficiently  realized.  It  makes 
him  .seize  upon  the  most  trifling  detail  for  imitation.  One  of  his 
objects  is  to  transcend  the  amusement  he  provokes  in  trying. 
The  shame  he  feels  at  the  ridicule  with  which  his  attempts  are  so 
often  met  causes  him  to  keep  them  to  himself  in  half  shame. 

Case  II.^Thus  in  a  case  of  which  the  analysis  occupied  over 
a  year,  and  would  accordingly  take  too  long  to  recount,  the  obses- 
sions, which  were  mainly  sexual  scruples  fundamentally,  had  as 
their  basis  the  moral  and  religious  repressions  of  the  patient's 
childhood.  It  was  the  horror  and  loathing  of  everything  per- 
taining to  the  corporeal  which  caused  the  child,  when  aged  six 
years,  to  look  upon  a  hedonic  state  which  used  then  to  occur  as  a 
sinful  one,  which  prevented  even  speaking  of  it  to  the  mother,  and 
which  was  the  incentive  for  the  repression  of  indulgences  demanded 
by  a  most  afi'ectionate  nature,  for  in  the  family  all  display  of 
aft'ection  was  discountenanced.  It  was  the  lurking  fear  of  that 
which  was  awful,  because  unfaced  and  vague,  but  which  con- 
tained inexplicable  potentialities  for  evil,  which  later  permeated 
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the  patient's  relations  witli  fellow-beings  to  a  degree  which  pro- 
duced utter  incapacity  for  daily  life. 

I'REruBEHAL  IMPULSIONS.  Case  III. — Let  me  ask  you  to 
c-oiitrast  on  the  one  hand  the  loss  of  a  quarter  of  a  century  of 
fruitful  acti\ity  by  this  })atient,  the  lack  of  good  sense  in  whose 
upbringing  was  so  late  compensated  for  by  what  we  have  learned 
of  psychopathology:  with  the  immediate  compensation  of  an 
entirely  similar  syndrome  in  a  clergyman's  child,  aged  ten  years, 
whom  I  saw  recently.  One  day  she  would  be  well  and  the  next 
crying,  feeling  miserable,  tired,  and  dizzy,  with  a  dull  headache 
as  a  result  of  lying  in  bed  thinking.  The  preceding  summer  at 
school  she  had  been  irritable,  cross,  impatient,  and  quarrelsome 
with  her  sister.  She  had  formerly  been  easy  to  manage  and  full 
of  life  and  joy.  Her  mother  was  most  anxious,  and  took  pains  to 
avoid  startling  or  fatiguing  her,  and  in  the  belief  that  it  exhausted 
the  child,  forbade  the  impulsive  squeezing  and  kissing  which  the 
child  frequently  desired.  She  had  noticed  that  the  little  girl  was 
less  impulsive  and  irritable  when  having  something  to  do,  but  she 
had  been  taken  from  school,  which  seemed  to  aggravate  her 
nervousness. 

The  physical  examination  was  negative,  wdth  the  exception  of 
a  slight  h^-peropic  astigmia  and  a  variable  visual  acuity  without 
apparent  cause  (Dr.  F.  N.  Chisholm,  who  referred  her). 

Psychically,  intelligence  was  normal.  She  was  timid,  hyper- 
conscientious,  and  much  concerned  at  having  been  reproved  for 
impulsive  shouting,  for  violent  hugging  of  her  parents,  and  because 
of  some  eau  de  cologne  she  took.  This  had  really  been  taken  by 
the  little  sister,  who  was  punished  for  it.  She  was  sometimes  so 
unhappy  and  miserable  that  she  did  not  want  other  children  near 
her,  and  she  was  most  unhappy  because  she  was  not  allowed  to 
show  her  affection  for  her  father  and  mother,  of  whom  she  is  very 
fond,  more  especially  of  the  latter.  Her  dreams  are  rare,  but  she 
recollected  one  of  a  white-bearded  man  who  dragged  her  from  the 
bed  by  her  hair  and  another  of  a  wild  animal  tr\dng  to  eat  her.  I 
could  not  at  the  time  obtain  any  associations  from  either  of  these, 
and,  indeed,  I  was  more  concerned  relieving  without  delay  the 
intensity  of  the  repressions  which  made  the  child's  life  a  burden. 

A  physical  factor  complicated  the  case,  the  child  eating  excessively 
of  meats  and  oatmeal,  and  making  her  principal  meal  at  night. 
I  believed  this  was  the  initial  cause^  of  the  irritability  of  temper 
and  the  impulsiveness  which  led  the  overconscientious  parents  to 
repress  overmuch. 

Treatment.  Mid-day  dinner  was  prescribed,  and  a  supper 
mainly  of  carbohydrates  and  fruit,  after  which  she  should  not  go 
to  bed  for  at  least  an  hour.    On,  waking  in  the  morning  the  child 

'  See   author's  "Diet  in  Nervous  Disorders,"   New  York  Med.  Jour.,  April  6,  1912;   Canada 
Public  Health  Journal,  June,  1912. 
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was  instructod  to  make  a  practice  of  getting  up  and  going  outside 
instead  of  ruminating  in  hed.  The  i)arents  were  told  to  avoid 
nagging  lier  al)out  trifles,  and  Iut  hcliavior  was  to  he  left  to  take 
care  of  itself  at  present.  Her  affections  were  to  be  indulged  and 
reciprocated;  she  was  given  plenty  to  do,  and  was  sent  hack  to 
school  in  a  few  daj's.  This  policy  resulted  in  complete  recovery 
within  two  weeks,  the  child  heing  as  happy  and  joyous  as  she 
formerly  was. 

Diagnosis.  I  considered  this  a  prepuheral  emotionalism  attrib- 
utable to  an  incorrect  dietary  and  greatly  aggravated  by  parental 
interference,  well  meant  but  entirely  injudicious.  This  last,  the 
psychogenetic  factor  of  the  situation,  was  the  main  pathogen  of 
a  state  which  might  have  eventually  attained  a  gravity  like  that 
of  the  case  with  which  it  contrasts. 

Thus  the  psychasthenia  of  this  little  girl  was  cut  short  long 
before  its  root  branched  into  mental  manias  or  before  there  was  a 
hint  of  obsessions  or  phobias.  It  may  astonish  one  that  I  include 
this  case  in  the  psychasthenia  of  Janet,  as  it  is  without  the  stigmata 
or  cardinal  symptoms  of  that  disorder,  if  we  except  the  impulsive- 
ness and  the  inadequacy  which  were  hardly  even  conscious.  The 
justification  of  such  a  diagnosis  need  not,  however,  detain  us,  for 
it  has  been  set  forth  in  explanation  of  the  case  of  a  child,  aged  only 
two  vears,  which  I  reported  to  the  Psychological  Society  of  Paris 
in  1910.7 

Multiple  M.^nias  of  Expiation.  Case  IV. — However,  in  the 
following  case  the  psychasthenic  syndrome  was  in  full  efflorescence: 

A  boy,  aged  thirteen  years,  was  referred  by  Dr.  Guy  Latimer,  of 
llyattesville,  Md.,  because  of  extreme  timidity,  many  "nervous" 
tricks,  and  an  inability  to  concentrate  his  attention.  The  most 
conspicuous  symptoms  were  an  arithmomania,  a  mania  for  veri- 
fication, including  a  "delire  de  toucher"  and  a  "manie  du  sort," 
one  of  the  forms  of  which  was  the  imperative  need  of  lying  on  his 
l)ack  on  the  floor  at  frequent  intervals  while  dressing  in  the  morning. 
These  various  mannerisms  intermitted  and  replaced  one  another. 

Analysis  revealed  that  all  were  in  reality  expiatory  penances  for 
a  jealousy  of  his  little  brother,  which  had  already  begun  at  the  age 
of  three  years,  when  he  asked  that  the  baby  be  thrown  from  the 
window,  and  once  banged  his  head  on  the  floor  while  enraged.  He 
himself  had  always  been  much  petted,  and  he  craved  it.  It  was 
the  reproval  of  an  aunt  which  first  created  the  shame  for  his  jealousy 
and  led  him  to  make  penance  in  these  fashions.  Latterly,  he  had 
been  urged  to  cease  his  peculiarities,  and  can  stop  any  of  them 
when  on  the  alert  by  a  hard  struggle.  His  distress  at  doing  so, 
moreover,  soon  passes  away.  But  his  frequent  absence  of  mind  in 
day  dreams,  which  he  loves,  interferes  Avith  his  endeavors.  This 
tendency  was  favored  by  his  not  luuing  been  allowed  to  play  the 

'  See  also  Arcb.  of  Pediat..  1910. 
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games  of  wliich  he  is  fond  with  the  l)oys  in  the  neighborhood, 
which  is  a  rather  rough  one. 

Tliis  desire  for  expiation  began  when  he  was  aged  between  three 
and  four  years,  by  thinking  it  was  mean  not  to  give  liis  to>'s  away 
and  so  he  gave  them  all  to  his  brother.  He  was  told  that  it  was 
naught\-  to  be  jealous,  and  he  felt  ashamed,  but  did  not  cry,  but 
just  sank  into  himself  and  said  nothing.  lie  still  reproached 
himself.  If  his  mother  did  not  pet  him  for  a  week  he  thought  she 
did  not  care  for  him,  and  so  he  would  be  unhappy. 

He  dot\s  not  know  the  reason  why  he  is  jealous  of  his  brother, 
for  he  loves  him,  and  they  do  not  quarrel  much,  even  when  the 
other  cheats  at  play.  It  is  in  the  morning  and  at  night  that  he  is 
most  beset  by  his  manias,  and  he  feels  things  would  go  wrong 
night  or  day  if  he  did  not  perform  them.  He  declares:  "I  always 
seem  to  want  to  do  something  I  do  not  want  to,  because  I  do  not 
want  to."  He  does  not  know  why.  He  has  no  shame  of  body  or 
sex,  as  he  has  been  fully  instructed.  He  is  very  religious,  believing 
in  heaven  and  hell,  that  he  must  be  good,  and  feels  that  he  ought 
to  make  himself  sad  because  he  does  not  like  to  be  sad;  but  he  is 
so  prone  to  sadness  that  even  as  a  baby  music  made  him  cry.  So 
conscientious  is  he  that  he  undertakes  every  task  with  too  great 
violence,  quickly  becomes  exhausted,  and  then  has  to  fight  against 
the  dreamy  tendenc>'  which  supervenes. 

Treatment.  Having  explained  together  the  genesis  of  his 
desire  for  penance,  we  decided  to  concentrate  attention  upon  only 
one  of  his  manias  at  a  time,  in  order  to  break  one  by  one  the  habits 
he  had  formed,  and  he  was  to  take  up  carpentry  work  in  order  to 
combat  the  tendency  to  day-dreaming.    His  diet  was  also  rectified. 

More  and  more  control  was  soon  obtained.  On  last  hearing 
from  him,  a  year  later,  he  had  taken  a  position,  and  had  overcome 
his  disabilities. 

The  psychogenetic  factor  in  this  case  was  obviously  the  unwise 
manner  in  which  an  affectionate  infant's  natural  jealousy  was 
rei)roved  by  over-religious  relatives.  The  awfulness  of  the  sin 
fostered  the  poor  boy's  shame  thereat,  and  led  him  to  the  type 
of  expiation  which  follows  from  a  misapplied  asceticism. 

Genetic  Types  of  Psycbl\sthenia :  Relation  to  Hysteria, 
ETC.  Thus  in  its  essence  psychasthenia  arises  as  a  reaction  of 
discomfort  and  anguish  against  unnatural  repressions.  It  is  psy- 
chogenic in  this  form;  but  there  is  perhaps  another  type  which 
precedes  from  a  general  uneasiness  of  the  body  due  to  a  toxic 
factor. 

Case  V. — Such  was  the  case  of  a  child,  aged  two  years,  whom  I  saw 
in  the  dispensary  at  the  Children's  Hospital,  of  Washington,  with 
Dr.  Donally.  Distressing  howling  \A'ithout  relation  to  extraneous 
stimuli,  the  eating  of  sand  and  clay,  the  maintaining  of  a  large 
deep  sore  on  the  wrist  by  scratching  were  among  the  chief  symptoms 
which  betrayed  her  general  discomfort,  against  which  these  were 
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morbid  reactions.  I  interpreted  them  as  due  to  what  would  have 
hiHMi  sliown  ill  older  people  by  a  seiitiiiieiit  ot"  incoiiiplcteiicss.  The 
cause  was  believed  to  be  a  diet  almost  exelusi\ely  oi"  strong  coffee 
and  milk  since  the  age  of  three  months.  The  case  was  reported 
in  full  to  the  Society  of  Psychology  of  Paris,  and  was  published  in 
Pediatrics,  1910. 

A  SyMIT<^M  which  is  UsrALLY  PsYCHOASTIlENIC  IS  StAMMEKING. 

Case  \l. — The  ten-year-old  son  of  a  Washington  attorney  was 
referred  in  November,  1910,  by  Dr.  Spiller,  of  Philadelphia,  for 
advice  regarding  a  stammer  of  two  years'  duration  and  for  "general 
nervousness." 

A  brother  who  had  formerly  stammered  at  the  same  age  had 
recovered  after  slx  months  spontaneously;  but  the  expectations 
of  the  parents  that  this  boy's  stammer  also  would  disappear  were 
not  fulfilled.  He  stammered  worse  when  tired  or  when  intent  upon 
speaking  correctly.  In  play,  he  rarely  stammered,  and  a  sentence 
was  never  interrupted  by  a  stammer.  The  boy  was  fidgety,  espe- 
cially on  speaking;  but  his  WTiting  was  not  jerky.  His  attention 
was  easily  tired.  He  was  not  overstudious.  He  did  not  tremble. 
He  was  not  constipated.    He  detected  differences  of  pitch. 

His  chest  was  contracted  in  front,  and  measured  during  quiet 
speaking  twenty-three  and  one-half  inches,  expanding  to  twenty- 
four  and  one-half  inches.  By  forced  inspiration  it  could  reach 
twenty-nine  and  one-quarter  inches.  In  singing  he  expanded  to 
twenty-seven  and  one-quarter  inches.  The  scaphoid  scapula  was 
not  present. 

I  omit  the  detailed  psychic  examination  for  the  sake  of  brevity. 
In  short,  the  cause  of  the  stammer  was  a  common  one,  the  dread 
lest  he  should  stammer,  added  to  or  supplemented  by  an  insufficient 
preliminary  inspiration.  The  attempt  to  force  the  voice  to  over- 
come these  difficulties  only  added  to  the  glottic  spasm,  and  the  con- 
tortion of  the  muscles  of  forced  expiration  due  to  his  apprehension. 

A  series  of  exercises  in  control  led  to  his  recovery  in  a  few  months. 
Now  the  treatment  of  this  boy  succeeded  only  by  virtue  of  taking 
into  due  account  the  psychoasthenic  factor  in  the  production  of 
his  stammer;  and  while  that  was  attended  to,  the  boy  remained 
well  for  several  months.  When  a  few  months  ago  this  was  neglected 
a  relapse  occurred. 

The  fact  that  a  disorder  may  be  psychogenic  does  not  identify 
it  with  hysteria,  the  psychogenic  disorder  par  excellence.  There  is 
still  much  difference  of  opinion  how  we  shall  define  hysteria;  but 
as  I  see  it,  the  essential  character  of  the  disorder  is  that  it  is  induced 
by  an  idea.  This  may  be  either  revived  from  the  patient's  mind 
by  an  occurrence  which  strikes  an  associating  idea  or  it  may  be 
direct  by  what  is  regarded  as  suggestion.  The  mechanism  is  the 
same  in  each  case,  and  the  term  suggestion  is  appropriate  for  both.* 

'  See  Nature  of  Hysteria,  Int.  Clin.,  1908,  iii;  also  Amer.  Jour.  Med.  Sci.,  August,  1910. 
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Tlie  induction  which  results  in  psychasthenia,  unlike  that  in 
hysteria,  is  indirect.  The  patients  indeed  are  not  suggestible, 
and  cannot  be  hypnotized  as  can  hystericals.  What  is  induced  is 
a  general  state  of  ashamedness,  timidity,  and  scruple;  and  it  is 
from  this  morbid  root  which  spring,  by  psychological  processes 
entirely  natural,  the  train  of  ruminations,  anxieties,  morbid  fears, 
and  manias  to  touch,  to  count,  to  search  the  past  or  future,  to 
explain,  to  verify,  and  repeat,  to  attain  perfection,  and  the  mysti- 
cism which  springs  from  this  desire.  The  mania  to  compensate, 
to  expiate,  and  to  make  compacts  with  Fate,  too,  proceed  from  a 
feeling  of  unworthiness  which  a  scrupulous  person  has.  From  this 
root  spring  also  the  morbid  fears  of  objects,  of  situations,  even  of 
one's  own  thoughts  and  bodily  functions.  The  anxiety  neurosis  is 
simply  one  of  the  ways  in  which  is  manifested  the  psychasthenic 
state.  A  full  discussion  of  the  reason  for  the  belief  in  disagree- 
ment with  Freud  is  given  by  Janet,  but  would  take  too  long  to 
recapitulate. 

The  relation  of  psychasthenia  to  tic  has  been  indicated  above. 
The  impulsion  to  tic  is  derived  from  the  general  discomfort  and 
nervous  instability  being  focussed  by  peripheral  or  central  irrita- 
tion upon  some  particular  part  of  the  body  or  upon  some  action. 
One  type  of  occupational  dyskinesis  is  an  interference  with  the 
action  desired  through  an  impulsive  tic  which  takes  possession  of 
the  muscles  needed  for  the  desired  act.  In  the  author's^  studies 
of  writer's  and  telegrapher's  cramps,  this  is  discussed  at  greater 
length. 

Finally,  neurasthenia  must  be  considered.  I  am  of  those  who 
believe  it  advisable  to  cease  the  use  of  this  term,  or  at  least  to 
restrict  it  entirely  to  cases  of  abnormal  fatiguability  which  is  not 
induced  by  an  idea  nor  caused  by  infections  or  toxines,  disorders 
of  metabolism  or  perturbations  of  the  internal  secretions.  It  is 
certain  that  psychasthenic  symptoms  appear  quite  apart  from 
fatigue,  which  psychasthenics  can  sometimes  support  for  long 
periods.  Hence  the  treatment  of  the  disease  by  extranutrition, 
rest,  or  any  physical  procedures  is  in  psychogenic  cases  both 
superfluous  and  harmful,  in  that  it  detracts  attention  from  the 
real  source,  namely,  the  psyche  of  the  patient. 

For  Corr?:ct  Treatment.  Proper  knowledge  of  the  constitu- 
tion of  the  mind  of  the  child  is  the  only  foundation  upon  which  to 
build  this  successful  therapeusis.  The  diagnosis  into  categories, 
such  as  hysteria,  neurasthenia,  phobia,  monomania,  followed  by 
an  emj)irical  treatment,  is  utterly  useless  because  not  accompanied 
by  adequate  notions  of  the  process  occurring  in  the  mind  of  the 
patient.  Doctors  who  treat  neurotic  persons  with  such  inadequate 
equipment  will  meet  with  even  less  success  than  do  the  followers 

•  Jour.  Psych,  u.  Neurol.,  Leipzig.  May,  1912;  see  also  Jour.  Abnorm.  Psych.,  June-Sep- 
tember, 1912. 
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of  an  unlicensed  cult;  for  these  have  a  conception,  however  erron- 
eous, of  psycholopcal  nicclianisms,  and  it  is  a  conception  wiiich 
happens  to  fit  a  certain  proportion  of  cases,  whereas  the  usual 
physician's  conception  fits  none  at  all.  And  a  neurotic  who  gets 
well  under  his  care  does  so  not  because  of  his  medical  treatment. 

Now  psycholofjical  mechanisms  are  most  pure,  and  hence  most 
easily  understood  in  children;  and  it  is  in  order  to  appeal  to 
pediatrists  and  physicians  for  proper  study  of  the  nervous  chil- 
dren they  see  that  I  bring  before  the  profession  the  foregoing 
considerations. 

I  should  like  to  add  that  one  of  the  reasons  why  pediatrists  do 
not  take  more  interest  in  neurotic  children  is  because  the  books 
generally  take  this  subject  up  in  such  an  unsatisfactory,  vague 
manner.  Epithets  rather  than  causal  mechanisms  seem  their 
aim.  My  paper  is  an  attempt  to  show  some  mechanisms  at  work 
in  individual  children.  The  analysis  and  therapy  do  not  require 
any  special  ability,  merely  a  serious  study  of  the  child's  usual  and 
unusual  modes  of  thought.  Most  of  us  can  study  this  upon  our 
own  children.  Besides,  the  analysis  is  easier  than  in  the  adult, 
for  a  child  has  less  complicated  motives  for  concealments. 
•  Psychic  disorders  should  be  observed  and  analyzed  clinically  by 
a  scientific  method  essentially  similar  to  that  used  in  all  clinical 
and  experimental  medicine.  Loose  general  terms  have  no  diag- 
nostic value  until  conceived  with  definite  meaning.  Such  an 
olla  podrida  as  "neurasthenia"  must  be  either  restricted  or  abolished 
if  progress  is  desired. 

Of  the  cognomen  hysteria  the  same  may  be  said,  unless  the 
term  is  used  in  a  definite  sense  like  that  of  Babinski,  "any  symp- 
tom producible  by  suggestion."  The  lesson  of  my  cases  is  not 
the  cognominal  diagnosis,  psychasthenia,  but  the  revelation  of  the 
mechanism  of  each  separately',  and  its  removal  by  rational  measures 
very  different  from  those  found  in  any  text-book  of  pediatrics  or 
even  neurology. 
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Purpura  was  known  to  the  ancients,  but  under  this  name  they 
not  only  included  the  hemorrhages  into  the  skin  but  also  the 
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eruption  of  scarlet  fever  and  measles.  In  1694,  Zeller,  Professor 
of  INIedicine  in  Tubingen,  gave  a  good  description  of  purpura. 
Werlhof  described  it  under  the  name  of  morbus  maculosus,  and 
finally,  Schonlein  gave  it  the  name  of  peliosis,  in  describing  what 
ho  thought  was  a  distinct  clinical  entity.  Rayer,  in  1827,  was 
the  first  to  publish  a  case  of  purpura  associated  with  tuberculosis. 
Louis,  in  1843,  mentions  a  tuberculous  woman,  who  a  few  days 
before  her  death  showed  bluish  spots.  Since  then  there  have  been 
numerous  other  contributions  to  the  literature  on  the  subject. 

Bensaude  and  Rivet, ^  however,  in  1906,  after  a  study  of  their 
own  cases  during  ten  years  and  of  the  cases  reported  in  literature, 
have  written  so  far  the  most  complete  monograph.  They  classify 
the  cases  from  a  clinical  point  of  view  in  four  categories:  (1)  The 
cases  of  purpura  haemorrhagica  occurring  in  the  course  of  miliary 
tuberculosis.  (2)  The  cases  of  purpura  htemorrhagica  occurring 
in  the  course  of  chronic  pulmonary  tuberculosis.  (3)  The  cases 
of  purpura  hsemorrhagica  occurring  in  the  course  of  latent  tuber- 
culosis. (4)  The  cases  of  purpura  hemorrhagica  occurring  in  the 
course  of  some  extrapulmonary  tuberculosis.  In  discussing  the 
cases  occurring  in  the  course  of  miliary  tuberculosis  they  say  that 
all  the  cases  reported  in  literature  that  have  come  to  autopsy 
show  that  they  were  not  caused  by  a  primary  acute  miliary 
tuberculosis,  but  by  an  acute  miliary  tuberculosis  occurring  in 
the  course  of  a  chronic  pulmonary  tuberculosis.  They  themselves 
have  never  had  the  opportunity  to  observe  a  fatal  case  of  purpura 
occurring  in  the  course  of  miliary  tuberculosis. 

According  to  these  authors,  purpura  occurring  in  the  course 
of  undoubted  chronic  pulmonary  tuberculosis  is  much  more  fre- 
quent, and  most  commonly  appears  in  the  terminal  or  cachectic 
stage  of  the  disease.  Its  most  usual  form  is  the  simple  purpura, 
the  so-called  cachectic  purpura,  but  often  one  sees  a  true  purpura 
hjemorrhagica. 

They  say  that  there  is  a  purpura  that  is  premonitory  of  tuber- 
culosis, upon  which  Rendu  insisted  in  1890.  According  to  Rendu 
a  purpura  situated  on  the  dorsal  region  of  the  hands  and  wrists 
is  quite  a  pathognomonic  sign  of  a  latent  tuberculosis,  especially 
in  old  persons.  There  is  also  a  true  pretubercular  purpura  htemor- 
rhagica,  as  is  well  shown  in  the  case  reported  by  Carnot,  Bensaude, 
and  Harvier:-  A  young  woman,  weakened  by  childbirth,  and 
nursing  for  six  months,  grew  thin  for  three  weeks.  She  was  then 
seized  with  a  serious  purpura,  having  multiple  hemorrhages  from 
the  nose  and  gums  accompanied  by  hematuria.  These  symptoms 
continued  for  three  weeks  until  she  was  in  an  extremely  anemic 
condition,  and  there  were  grave  fears  for  her  life.  The  hemor- 
rhages, however,  ceased  and  her  general  condition  improved  rapidly. 

•  Presse  M6d.,  1906,  xiv.  469.  '-  Bull.  Soc.  des  Hop..  1906,  xxiii.  375. 
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Altli(»iij:h  MiiiiuTous  c'Xiiiiiiiiations  of  the  clu-st  were  iiukIc  it  was 
not  until  fit'tecu  days  after  the  disapix-arancc  of  the  purpura 
that  any  ex  idont  signs  of  pulmonary  tulxTculosis  could  he  found. 
Tubercle  bacilli  were  found  in  the  sputum  and  urine.  The  tuber- 
culosis, without  any  other  siiins  of  purpura,  advanced  rapidly  to 
cavity  formation  in  six  weeks. 

There  are  numerous  cases  of  puri)ura  de\eloi)inj;  in  indixiduals 
suffering  with  extrai)ulmonary  tul)erculosis.  (iossner^  rej)orted 
a  case  of  a  man  with  a  tuberculous  testicle  who  had  three  repeated 
attacks  of  purpura  before  castration  w-as  performed,  after  which 
he  had  no  further  attacks  of  j^urpura.  ('oley  and  Ewing^  have 
reported  a  fatal  case  of  purpura  luemorrhagica  occurring  in  the 
course  of  an  acute  lymphatic  tuberculosis.  There  are  also  other 
instances  reported  in  literature  of  purpura  complicating  chronic 
pleurisy,  i)eritonitis,  tuberculous  adenitis,  tuberculous  cerel)ro- 
spinal  meningitis,  etc. 

Bensaude  and  Rivet  think  that  purpura  is  not  infrequently 
associated  with  tuberculosis.  Of  their  '.lo  cases  of  chronic  puri)ura 
hsemorrhagica,  7  occurred  in  individuals  undoubtedly  tuberculous 
and  5  in  individuals  probably  tuberculous.  They  say  that  in  the 
presence  of  a  purpura,  particularly  in  the  recurring  or  chronic 
form,  when  the  cause  is  not  apparent,  the  clinician  should,  by  all 
means  in  his  power,  look  for  some  chronic  tuberculous  lesion 
either  of  the  lungs,  or  of  the  glands  or  of  some  other  portion  of 
the  body.  Brown  says  that  purpura  htemorrhagica  rarely  occurs 
in  tuberculosis.  In  the  last  1000  cases  at  the  Adirondack  Cottage 
Sanitarium  but  3  cases  have  occurred.  This  corresponds  very 
closely  to  my  figures.  Out  of  162G  ward  patients  at  the  Phipps 
Institute,  I  was  able  to  find  only  8  cases  of  purpura.  Mackenzie, 
in  200  cases  of  j)uri)ura,  found  it  associated  with  tu})erculosis  4 
times.  Pratt,^  in  258  cases  of  purpura,  both  primary  and  secondary, 
found  it  associated  with  tuberculosis  7  times. 

The  pathogenesis  of  purpura  is  still  an  undecided  question. 
Weichell  thought  that  the  pur])ura  w'as  caused  by  the  absorption 
of  toxins  from  a  rapidly  breaking-down  tuberculous  area.  Some 
of  the  writers  have  been  inclined  to  lay  the  cause  to  a  secondary 
infection,  such  as  the  case  reported  by  Widal  and  Therese  in  which 
the  blood  and  different  organs  contained  streptococci.  This  find- 
ing, according  to  the  different  investigators  has  been  rare.  Others 
have  favored  the  tubercle  bacillus  as  the  direct  cause,  since  it  has 
been  clearly  demonstrated  by  Jousset,^  Rosenberger,^  and  others 
that  the  tubercle  bacillus  can  be  found  in  the  circulating  blood 
of  both  acute  and  chronic  tuberculosis.     Grenet,^  in  his  experi- 

'  Miinch.  med.  Woch.,  1902,  p.  451.  *  Trans.  Assoo.  Amer,Phys.,  1911,  xxvi,  178. 

'  Osier's  Modern  Medicine,  vol.  iv,  p.  681. 

•  Scmaine  .M6d.,  1903.  p.  153;  1904,  p.  289.        '  Amer.  Jour.  Med.  Sci.,  1909,  p.  2G7. 
«  Comptcs  Rendu  de  la  Soc.  de  Biol.,  1903,  p.  1509;  ibid.,  p.  1568;  Th6se,  Paris,  1905. 
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mental  studies  on  purpura,  found  that  three  factors  were  necessary 
for  its  production:  (1)  An  hepatic  lesion;  (2)  nervous  injury,  and 
(3)  an  intoxication  which  acted  locally  on  the  nervous  system. 
He  says  that  in  purpura  there  is  a  toxin  that  acts  as  a  vasodilator 
by  means  of  the  nervous  system,  and  that  if  the  blood  is  altered 
by  a  lesion  of  the  liver  or  some  other  viscera  then  cutaneous 
hemorrhage  results  from  the  localized  vasodilatation. 

There  have  been  two  fairly  constant  changes  found  in  the  blood 
of  pur])ura  luemorrhagica:  The  diminution  in  the  number  of  blood 
platelets  and  the  failure  of  the  blood  clot  to  contract  and  express 
the  serum,  liensaude  and  Rivet^  classify  their  cases  of  purpura 
according  to  the  blood  pictures  into  two  groups.  The  first  includes 
the  simple,  rheumatic,  toxic,  and  nervous  purpuras  and  is  char- 
acterized by  a  contraction  of  the  clot,  with  no  diminution  in  the 
number  of  the  blood  platelets.  The  diminution  of  the  blood  plate- 
lets and  the  absence  of  the  contractility  of  the  clot  are  the  character- 
istics of  the  second  group,  and  in  this  group  are  placed  all  the  forms 
of  i)urpura  with  large  subcutaneous  hemorrhages  and  hemorrhages 
from  the  mucous  membrane  and  viscera. 

The  occurrence  of  purpura,  especially  the  hemorrhagic  form, 
in  the  course  of  a  tuberculosis  is  always  a  grave  symptom.  It 
either  marks  the  terminal  or  cachectic  stage  of  the  disease  or  an 
acute  exacerbation  of  the  tuberculosis  which  may  go  on  to  a  rapidly 
fatal  termination  or  from  which  the  patient  may  recover.  But 
always  after  the  attack  of  purpura  the  examination  will  reveal 
a  more  advanced  condition  of  the  lesion. 

All  my  8  cases  occurred  in  the  terminal  stage  of  chronic  pul- 
monary tuberculosis.  Case  I,  was  an  undoubted  case  of  purpura 
haemorrhagica,  and  occurred  only  five  days  before  death.  Case 
II,  although  there  was  hematuria,  and  at  one  time  bloody  stools 
accompanying  a  diarrhea,  was,  I  believe,  a  simple  purpura;  the 
hematuria  being  accounted  for  by  the  tuberculosis  of  the  kidney, 
ureter,  and  bladder.  Cases  III,  IV,  V,  and  VI  were  undoubtedly 
instances  of  simple  or  cachectic  purpura.  The  last  3  were  not  dis- 
covered during  life.  Case  VII,  where  the  thrombosis  of  the  internal 
saphenous  vein  was  the  exciting  cause,  was  what  Osier  calls  a 
mechanical  purpura,  being  caused  by  a  venous  stasis.  My  last 
case.  Case  VIII,  might  be  called  either  a  simple  purpura  com- 
plicating the  tuberculosis  or  a  toxic  purpura  complicating  the 
intense  jaundice.  Whether,  however,  a  simple  or  a  toxic  pur- 
pura it  was  a  purpura  occurring  at  the  termination  of  chronic 
pulmonary  tuberculosis  complicated  by  a  most  unusual  form  of 
caseous  tuberculosis  of  the  liver. 

Case  I,  No.  2657. — An  Italian  boy,  aged  sixteen  years,  was 
admitted  to  the.  wards  of  the  Phipps  Institute,  August  5,  1904. 

'  Loc.  cit. 
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His  father  died  at  the  a^e  of  tliirty-three  years  of  sonic  uiiknouii 
cause  and  his  niotluT  at  the  ajje  of  twenty-seven  due  to  some 
accident  incident  to  chiUihirtii.  lie  had  an  attack  of  influenza  in 
February,  1904,  otherwise  had  liad  no  previous  iUness.  He  gave 
a  history  of  having  h>st  about  .'^0  pounds  in  the  last  year  and  a 
half.  He  had  liad  a  hemorrhage  from  the  lungs  in  December, 
1903.  Since  April,  1904,  lie  complained  of  cough,  which  was  most 
troublesome  at  night,  accompanied  by  a  moderate  amount  of 
yellowish  sputum.  He  had  pain  in  the  anterior  aspect  of  his 
right  chest,  dyspnea  on  exertion,  had  had  several  attacks  of  hoarse- 
ness, poor  appetite,  vomited  occasionally,  and  also  had  diarrhea. 
Formerly  he  had  had  night  sweats  and  some  edema  of  feet.  The 
examination  showed  an  emaciated  boy,  with  no  enlargement  of 
the  cervical,  axillary,  or  inguinal  glands,  and  no  signs  of  curved 
nails  or  clubbed  fingers.  The  heart  showed  nothing  abnormal. 
The  examination  of  the  right  lung  showed  a  large  cavity  in  the 
upper  lobe,  with  more  or  less  disease  of  the  remainder  of  that  lung. 
The  left  lung  showed  a  possible  cavity  at  the  apex  and  some  dis- 
seminated tubercles  throughout  the  lung.  There  was  in  addition 
peritoneal  tuberculosis.  The  boy  was  extremely  ill,  but  had  been 
doing  well  until  September  15,  about  six  weeks  after  his  admission. 
At  that  time  there  occurred  several  small  hemorrhages  from  the 
bowel,  followed  in  a  few  hours  by  a  marked  hemorrhagic  eruption 
over  the  abdomen.  He  complained  of  no  pain.  On  the  morning 
of  the  seventeenth  his  nose  began  to  bleed  and  the  hemorrhagic 
eruption  appeared  on  the  chest.  In  spite  of  plugging  the  nostrils 
the  nose  continued  to  bleed  slowly,  but  persistently,  all  of  the 
seventeenth  and  part  of  the  eighteenth,  and  on  the  nineteenth 
there  was  still  a  tendency  to  bleed.  The  eruption  on  the  nineteenth 
was  most  marked  over  the  abdomen,  it  was  fading  in  places  but 
these  were  interspersed  with  fresher  areas.  Over  the  anterior 
chest  there  were  scattered  spots,  as  well  as  on  both  arms  and  on 
the  back  of  the  left  wrist.  On  the  back  there  were  tw'o  or  three 
small  spots.  There  was  no  eruption  over  the  pelvis  or  lower 
extremities.    The  patient  died  early  in  the  day  of  September  20. 

The  autopsy  performed  later  on  that  day  showed  an  ulcerative 
and  miliary  tuberculosis  of  both  lungs,  pleural  adhesions,  paren- 
chymatous nephritis,  fatty  liver,  tuberculous  enteritis,  enteror- 
rhagia,  petechise  in  skin  and  in  the  pleura  and  pericardium,  and 
enlarged  mesenteric  glands. 

Case  H,  Xo.  2494. — A  white  man,  aged  twenty-three  years, 
was  admitted  to  the  wards  of  the  Phipps  Institute  June  10,  1904. 
His  father  had  died  at  the  age  of  fifty-five  of  heart  disease.  His 
mother,  four  brothers,  and  three  sisters  were  living  and  well.  P^ive 
brothers  were  dead,  one  having  died  of  some  disease  of  the  bone 
and  one  of  tetanus,  the  other  three  of  unknown  causes.  One 
sister  died  in  infancy.     Three  years  before  he  had  had  an  attack 
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of  iiiHui'iiza  and  six  months  previously  he  had  typhoid  fever, 
foUowed  in  two  months  by  rheumatism.  In  the  last  nine  months 
he  had  lost  twenty-two  pounds,  and  complained  of  pain  in  both 
sides  of  chest  in  damp  weather,  cough,  worse  in  tiie  mornings, 
accompanied  by  considerable  greenish  si)utum,  marked  dyspnea  on 
exertion,  occasional  attacks  of  vomiting,  diarrhea,  night  sweats, 
and  slight  edema  of  the  feet.  Examination  showed  an  emaciated 
man.  His  heart  was  enlarged  to  the  right  and  left.  There  was 
accentuation  of  both  second  sounds  at  the  base.  No  murmurs 
were  recorded.  There  was  advanced  disease  of  both  lungs  with 
cavities  at  both  apices.  His  progress  was  fairly  satisfactory  for 
the  first  month,  then  he  began  complaining  of  painful  urination 
with  the  ])assage  of  some  gravel.  His  condition  continued  gradually 
to  grow  worse  during  August,  his  abdomen  became  distended 
and  tympanitic,  and  he  still  complained  of  pain  on  urination, 
passing  gravel  and  now  also  some  blood.  During  September 
these  s>-mptoms  continued,  and  on  October  20,  he  developed  a 
severe  diarrhea,  almost  dysenteric  in  character,  the  stools  contain- 
ing much  blood  and  mucus.  By  October  24,  the  diarrhea  was 
greatly  improved  and  there  was  no  blood  in  the  stools,  but  the 
patient  was  weak  and  losing  ground  rapidly.  The  diarrhea  returned 
in  a  few  days,  but  was  not  so  severe  as  at  first.  On  October  31, 
there  appeared  a  purpuric  rash  all  over  the  abdomen  and  extend- 
ing up  over  the  sternum  to  the  level  of  the  fourth  rib.  The  patient 
died  the  next  day. 

The  autopsy,  performed  the  same  day  as  the  death,  showed 
ulcerative  and  miliary  tuberculosis  of  both  lungs,  pleurisy,  tuber- 
culosis of  intestines,  appendix,  left  kidney,  ureter,  and  bladder, 
and  cloudy  swelling  of  right  kidney,  and  enlarged  mesenteric  and 
bronchial  glands. 

Case  HI,  Xo.  5473. — A  woman,  aged  fifty-seven  years,  was 
admitted  to  the  wards  of  the  Phipps  Institute,  September  13,  1907. 
Her  father  had  died  at  sixty-three  of  paralysis,  and  her  mother 
at  fifty-four  of  consumption.  She  had  one  brother  living  and  well, 
three  sisters  living,  two  in  good  health,  and  one  suffering  with 
tulierculosis.  Five  brothers  had  died,  one  of  consumption. 
She  had  had  pleurisy  and  influenza  two  years  before  and  rheu- 
matism one  year  previously.  She  had  not  been  well  since  her 
pleurisy,  having  lost  over  60  pounds,  and  complaining  of  cough, 
worse  at  night,  and  in  the  early  morning,  accompanied  by  con- 
siderable yellowish  expectoration.  She  had  dyspnea  on  exertion, 
l)oor  ai)petite,  some  slight  soreness  in  epigastrium  after  eating, 
two  loose  stools  a  day,  and  slight  edema  of  the  ankles.  A  month 
previous  to  admission  she  had  had  night  sweats.  ^Menopause  had 
taken  place  ten  years  before.  Examination  on  admission  showed 
an  emaciated  woman,  with  cheeks  injected  and  slightly  flushed, 
sordes  on  lips,  and  slightly  curved  nails.     The  heart  was  normal. 
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The  cxainiiiatioii  ol"  tlic  lun<;s  roNealcd  an  infiltration  (»!'  the  ri<^ht 
upper  lol)e,  a  larjje  ca\ity  in  the  left  upper  h)he,  a  ea\  ity  in  the 
upper  part  of  the  lower  left  lobe,  with  seattered  infiltration  below. 
The  abdominal  examination  was  nej^ative.  The  course  of  the 
case  was  projjressive,  and  in  the  beginning  of  October  she  devel- 
oped a  severe  diarrhea.  On  October  10,  about  one  month  after 
admission,  she  showed  on  her  forearms  and  legs  a  few  small 
discrete,  dark  petechiie,  more  marked  toward  the  extremities.  She 
died  on  October  21. 

The  autopsy  showed  chronic  fibroid  pleurisy  of  both  sides, 
chronic  empyema  on  the  left  side,  chronic  pulmonary  tuberculosis 
of  lungs  with  cavity  formation,  collapse  of  left  lung  from  the 
empyema,  emphysema  (compensatory)  of  the  right  lung,  inter- 
stitial myocarditis,  atheroma  of  the  aorta,  cirrhosis  of  the  liver 
with  fatty  infiltration,  tubercles  of  liver,  spleen  and  tonsils,  ptosis 
of  the  intestines,  chronic  enteritis  with  tuberculous  ulceration, 
chronic  obliterative  appendicitis,  difi'use  nephritis,  and  congestion 
of  the  spleen,  tonsils,  and  mesenteric  glands. 

Case  IV,  No.  2815. — A  white  woman,  aged  twenty-eight  years, 
was  admitted  to  the  wards  of  the  Phipps  Institute  on  October  18, 
1904.  Her  father  died  when  aged  forty  years,  of  some  unknown 
cause.  Mother  and  one  sister  had  died  of  phthisis.  One  brother 
and  one  sister  were  living  and  well.  She  had  had  pneumonia  as  a 
baby  and  malaria  four  years  before  admission.  She  gave  a  history  of 
about  2  pounds  loss  in  weight,  cough  with  a  small  amount  of  greenish- 
yellow  expectoration  for  nine  months,  some  pain  in  shoulder 
blades,  dyspnea  on  exertion,  poor  appetite,  vomiting  three  weeks 
before,  loose  bowels,  night  sweats  two  months  previously,  slight 
edema  of  the  feet,  and  the  menses  suppressed  for  four  months. 
Examination  showed  an  emaciated  woman,  with  heart  and  abdomen 
normal,  and  advanced  disease  of  the  right  lung,  with  cavities  in 
the  upper  half  and  an  infiltration  of  the  apex  of  the  left  lung. 
The  patient  ran  a  rapid  acute  cotirse  and  died  on  November  9, 
1904. 

The  autopsy  performed  the  next  da}^  showed  ulcerative  tuber- 
culosis of  both  lungs  with  pleurisy,  red  atrophy  of  the  liver,  dilata- 
tion of  the  right  heart,  enlarged  mesenteric  and  bronchial  glands. 
There  were  noted  on  the  inner  aspect  of  the  left  thigh  a  few 
ecchymotic  spots. 

Case  V,  No.  2GG4. — A  white  man,  aged  twenty-two  years,  was 
admitted  to  the  wards  of  the  Phipps  Institute  on  August  8,  1904. 
His  father,  mother,  two  brothers,  and  two  sisters  were  all  living 
and  well.  He  had  had  "typhoid-malaria"  six  years  before  and  two 
attacks  of  pleuropneumonia,  the  first  one  two  and  a  half  years 
ago  and  the  second  one  and  a  half  years  ago.  Since  his  first  attack 
of  pleuropneumonia  he  had  never  been  well,  having  lost  about 
45   pounds,   and   being  troubled  with  a  most  distressing  cough, 
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worse  ill  the  morning,  and  accompanied  by  considerable  yellow 
expectoration.  He  had  dyspnea  on  exertion,  a  fairly  good  ai)petite, 
three  or  four  attacks  a  week  of  vomiting  due  to  coughing,  and 
regular  bowel  movements,  recently  a  little  streaked  with  blood. 
Examination  on  admission  showed  an  anemic  man  not  markedly 
emaciated.  The  abdomen  was  normal,  and  the  heart  showed 
mitral  stenosis.  The  examination  of  the  lungs  revealed  in  the 
right  upper  lobe  infiltration  of  the  upper  half,  with  miliary  tubercles 
below,  in  the  middle  lobe  mihary  tubercles,  in  the  lower  lobe  a 
close  aggregation  of  miliary  tubercles  in  the  upper  half  and  a  few 
below,  in  the  left  upper  lobe  infiltration  of  the  upper  half  and  a 
close  aggregation  of  miliary  tubercles  in  rest  of  lobe,  in  lower 
left  lobe  a  close  aggregation  of  miliary  tubercles  in  upper  half 
and  a  few  scattered  below.  The  patient  was  in  the  hospital  for 
six  months,  and  was  a  sick  man  all  the  time,  suffering  greatly  with 
dyspnea,  distressing  cough,  and  vomiting  due  to  coughing.  At 
the  end  of  December  and  the  first  part  of  January  he  had  several 
hemorrhages,  one  quite  large,  discharging  over  10  ounces  of  blood. 
He  continued  spitting  blood  and  suffering  from  his  cough  and 
dyspnea  until  he  died  on  January  23. 

The  autopsy  performed  on  January  24,  showed  a  chronic  tuber- 
culosis of  the  lungs,  with  bronchopneumonia,  chronic  fibroid 
pleurisy  of  both  sides,  and  parenchymatous  nephritis.  There 
were  noted  at  autopsy  a  few  red  spots  on  the  anterior  surface  of 
the  abdomen. 

Case  VI,  No.  3451.^ — A  white  woman,  aged  twenty  years,  was 
admitted  to  the  wards  of  the  Phipps  Institute  on  July  8,  1905. 
Her  father  died  from  drinking  wood  alcohol,  and  one  brother  died 
of  hydrocephalus.  Mother  and  two  sisters  are  living  and  well. 
She  had  had  influenza  four  years  before.  She  gave  a  liistory  that 
in  the  last  eight  months  she  had  lost  about  40  pounds,  and  had  had 
for  the  last  six  months  cough,  worse  at  night,  and  accompanied 
by  considerable  yello\vish-green  expectoration,  dyspnea  on  exer- 
tion, slight  hoarseness  at  times,  night  sweats,  variable  appetite, 
vomiting  at  times,  regular  bowel  movements,  and  suppressed 
menses  for  the  last  three  months.  Examination  showed  a  fairly 
well-nourished  woman.  Her  heart  was  normal,  right  kidney  freely 
movable,  otherwise  the  abdomen  was  normal.  Lungs  showed 
fairly  advanced  disease  with  a  cavity  in  the  right  upper  lobe. 
Her  disease  ran  an  acute  course,  and  the  patient  died  on 
November  13. 

The  autopsy  performed  the  following  day  showed  chronic  fibroid 
pleurisy  of  the  right  side,  chronic  tuberculosis  of  the  lungs,  with 
cavity  formation  and  edema,  dilatation  of  the  heart,  atheroma  of 
the  aorta,  fatty  changes  of  the  liver  with  congestion,  and  miliary 
tubercles,  gastroptosis,  tuberculous  enteritis,  diffuse  nephritis, 
tuberculous    adenitis,    and    tuberculous    tonsillitis    with    aravloid 
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changes.  It  was  noted  that  thi-  face,  hack  of  the  hands,  chest, 
and  shoulders  showed  a  red<hsh-yellow  (Hscohjration.  The  inner 
surface  of  each  h'g  liad  a  few  re(hlisli-yellow  hh)tches. 

Case  VII,  No.  2708. — A  white  man,  aged  thirty-three  years, 
was  admitted  to  the  wards  of  tlie  Pliipps  Institute  October  13,  1904. 
His  father  died  at  the  age  of  sixty-four  years  of  typhoid  fever. 
His  mother,  one  l)rotlier,  and  five  sisters  were  h\ing  and  well. 
He  had  never  been  sick.  He  gave  a  history  of  cough  and  expec- 
toration for  two  years.  Three  months  before  admission  he  had  a 
hemorrhage  from  the  hmgs  and  his  cough  became  more  severe, 
with  moderate  amount  of  greenish  exi)ectoration.  He  suffered  with 
dyspnea  on  exertion,  shght  hoarseness  for  a  long  time,  frequent 
night  sweats,  and  poor  appetite,  but  no  gastric  symptoms.  He 
had  lost  50  pounds  in  the  last  three  months.  Examination  on 
admission  showed  an  emaciated  man  with  a  very  hectic  counte- 
nance. His  heart  was  normal.  Lungs  showed  ad^•anced  disease. 
There  were  cavities  in  the  right  upper  and  middle  lobes  and  in  the 
upper  part  of  the  lower  lobe  with  miliary  tubercles  below.  The 
left  lung  showed  a  small  cavity  at  the  apex  wuth  emphysema  and 
miliary  tubercles  throughout  the  rest  of  the  lung.  Patient  was 
extremely  sick  and  \ery  weak.  He  had  an  active  miliary  condi- 
tion apparently  following  his  hemorrhage  three  months  previously. 
During  the  night  previous  to  November  7  he  was  seized  with  a 
severe  pain  in  the  left  leg.  On  the  morning  of  November  7,  the  whole 
leg  and  thigh  were  slightly  swollen  with  some  pitting.  There  was 
cyanosis  of  the  limb  with  numerous  small  purple  spots  which  did 
not  disappear  on  pressure.  No  special  area  of  tenderness  was  found. 
In  the  afternoon  of  November  7,  the  pain  was  much  less,  and  there 
was  extreme  tenderness  on  pressure  on  the  \eins  in  the  popliteal 
area  and  for  3  inches  upward.  On  November  9,  his  condition  was 
much  the  same.  He  had  had  no  return  of  pain  and  the  tenderness 
was  less.  The  purpuric  spots  were  fading  out  a  little.  By  November 
14,  the  leg  was  no  longer  tender,  but  still  retained  some  of  the 
edema.    He  continued  to  grow  weaker,  and  on  November  23,  died. 

The  autopsy  performed  the  same  day,  showed  a  pneumothorax 
on  the  right  side,  effusion  on  the  right  side,  caseous  pneumonia  of 
both  lungs,  with  ulcerative  tuberculosis  of  right  lung,  edema,  and 
congestion  of  both  lungs,  fatty  kidneys,  displacement  of  liver, 
fatty  infiltration  of  liver,  pleurisy,  enlarged  bronchial  glands,  and 
thrombosis  of  the  left  internal  saphenous  vein. 

Case  VHI,  No.  20(52. — ^A  white  woman,  aged  forty  years,  was 
admitted  to  the  wards  of  the  Phipps  Institute  August  8,  1904. 
Her  father  died  at  the  age  of  forty-five  years  of  tuberculosis. 
^Mother  died  at  the  age  of  thirty  years  in  confinement.  She  had 
one  brother  and  one  sister  living  and  well.  Two  sisters  died  very 
young  of  some  unknown  cause.  She  had  never  been  sick,  but 
gave  a  history  of  excessive  use  of  alcohol  over  a  long  period  of  time. 
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111  the  last  two  years  she  had  lost  60  pounds,  and  for  the  last  six 
months  had  had  a  cough,  worse  at  night,  accompanied  by  a  pro- 
fuse yellow  exj)ectoration.  She  complained  of  pain  in  lower  anterior 
part  of  her  right  chest,  dyspnea  on  exertion,  attacks  of  hoarse- 
ness lasting  several  days  at  a  time,  poor  appetite,  epigastric  pain, 
distress  after  eating,  constipation,  passing  blood  in  the  stools, 
night  sweats,  and  slight  edema  of  the  ankles.  Examination  on 
admission  showed  an  emaciated  body,  with  a  face  of  fairly  good 
color.  The  heart  was  normal  as  well  as  the  abdomen.  The  lungs 
showed  infiltration  of  the  upper  part  of  the  right  upper  lobe,  con- 
solidation with  some  softening  of  the  left  upper  lobe.  (This  is  a 
note  made  on  the  day  of  the  examination  that  the  prostration  and 
loss  of  weight  is  out  of  all  proportion  to  the  pulmonary  involve- 
ment.) On  August  25,  the  liver  was  found  slightly  enlarged, 
edge  very  hard,  but  smooth  and  not  tender.  On  September  21, 
the  patient  was  markedly  jaundiced;  liver  slightly  enlarged.  Pres- 
sure in  the  epigastrium  caused  a  great  deal  of  pain.  No  mass  could  be 
felt.  On  September  26,  blood  examination  showed  the  erythrocytes, 
3,840,000;  leukocytes,  10,000.  The  blood  was  pale  and  coagulated 
slowly.  The  jaundice  had  become  more  marked.  The  conjunc- 
tivae were  of  a  bright  yellow  color.  The  whole  body  was  now  deeply 
jaundiced  and  pain  in  the  epigastric  region  was  more  marked. 
Liver  was  distinctly  palpable,  and  the  edge  was  sharp  and  hard. 
The  enlargement  was  more  apparent  in  the  left  lobe.  On  October  1, 
the  jaundice  was  intense,  the  abdomen  flabby,  and  distended. 
There  was  some  free  fluid  in  the  peritoneal  cavity.  Several  purpuric 
spots  appeared  on  the  abdomen.  From  this  time  on  the  patient 
rapidly  grew  weaker,  the  jaundice  being  extreme,  pain  marked 
in  the  epigastrium,  sordes  on  teeth  and  tongue,  pulse  weak  and 
irregular,  and  she  finally  died  on  October  7. 

The  autopsy  on  October  8,  showed  ulcerated  tuberculosis  of  the 
left  lung,  tuberculous  pneumonia  and  edema  of  the  right  lung, 
miliary  tuberculosis  of  the  spleen,  fatty  infiltration  of  the  heart, 
■fatty  kidneys,  with  tubercles,  and  an  unusual  caseous  tuberculosis 
of  the  liver  with  cirrhosis. 
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A  Treatise  ox  Diseases  of  the  IIaik.  By  George  Thomas 
Jackson,  M.D.,  Professor  of  Dermatology  in  the  College  of 
Physicians  and  Surgeons,  Medical  Department  of  Columbia 
University,  and  Charles  Wood  McMurtky,  M.D.,  Instructor 
in  Dermatology  in  the  College  of  Physicians  and  Surgeons, 
Medical  Department  of  Columbia  University,  New  York. 
Pp.  3G6;  109  engravings  and  10  colored  plates.  Philadelphia 
and  New  York:     Lea  &  Febiger,  1912. 

In  this  treatise  the  authors  have  endeavored  to  present  "all 
that  is  known  about  diseases  of  the  hair  and  scalp;"  and  they  have 
performed  their  task  with  a  thoroughness  and  wealth  of  detail 
that  has  left  no  aspect  of  the  subject  unconsidered.  It  is  divided 
into  five  sections:  Anatomy,  Physiology,  and  Hygiene  of  the 
Hair;  Essential  Diseases  of  the  Hair;  Inflammatory  Diseases  of 
the  Hair  Follicles;  Parasitic  Diseases  of  the  Hair;  and  Diseases 
of  the  Hair  Secondary  to  Diseases  of  the  Skin. 

The  excellent  chapter  on  the  care  of  the  hair  and  scalp  con- 
cludes with  a  short  section  on  barber  shops  and  hair-dressing 
establishments  which  are  regarded  as  "The  most  fertile  single 
source  of  spreading  diseases  of  the  hair  and  scalp;"  and  some 
much  needed  advice  is  given  concerning  the  proper  management 
of  such  establishments,  advice  which  if  followed  would  go  far  to 
eliminate  the  danger  of  transmitting  disease. 

Among  other  important  essential  diseases  of  the  hair  the  various 
forms  of  alopecia  are  considered  at  length.  The  authors  regard 
some  form  of  seborrhea  as  the  exciting  cause  of  one  of  the  com- 
monest forms  of  premature  loss  of  hair,  alopecia  pityrodes;  and 
they  put  themselves  squarely  on  the  side  of  the  contagionists, 
declaring  that  "As  seborrheal  dermatitis  and  pityriasis  steatoides 
are  contagious  diseases,  and  very  pre\alent,  the  wonder  is  not 
that  so  many  people  lose  their  hair,  but  that  more  do  not."  The 
parasitic  origin  of  alopecia  areata,  however,  which  has  many 
supporters,  especially  among  the  French,  is  not  regarded  as  proved 
although  it  is  not  to  be  altogether  rejected.  Among  the  many 
medicinal  agents  recommended  for  stimulating  the  growth  of  hair 
in  the  several  varieties  of  baldness  pilocarpin  is  believed  to  be  of 
decided  value  while  crude  petroleum  which  has  long  had  a  con- 
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siderable  reputation,  particularly  among  the  laity,  as  a  hair  grower 
has  been  found  useless. 

The  parasitic  diseases  of  the  scalp  and  beard  are  treated  at 
great  length,  65  pages  being  devoted  to  the  subject  of  ringworm 
alone,  a  subject  which  is  treated  in  a  manner  fully  justifying  the 
authors'  statement  made  in  the  preface  that  "In  no  other  book, 
excepting  those  of  Sabouraud,  will  be  found  so  complete  a  pre- 
sentation of  what  is  known  about  ringworm."  Of  the  forty  species 
of  fungi  concerned  in  the  production  of  this  very  common  malady 
enumerated  by  Sabouraud,  twelve  of  the  commonest  are  described 
together  with  the  clinical  symptoms  and  cultural  features  peculiar 
to  each.  In  the  treatment  of  this  usually  obstinate  and  trouble- 
some affection  preference  is  given  to  the  a:-ray  when  this  is 
available,  employing  the  technique  of  Sabouraud. 

But  one  form  of  seborrhea  is  recognized,  seborrhea  oleosa,  the 
seborrhea  sicca  of  the  text-books  being  in  the  opinion  of  the  authors, 
not  a  seborrhea  at  all.  This  latter  affection  is  described  as  pityriasis 
of  which  there  are  two  forms,  pityriasis  simplex  and  pityriasis 
steatoides,  the  latter  form  being  identical  with  eczema  seborrhoicum. 
The  bacterial  origin  of  seborrhea  is  regarded  as  probable  but  not 
yet  proved,  but  pityriasis  simplex  is  believed  to  be  caused  by  the 
organism  first  described  by  Malassez  identical  with  the  flaschen- 
bacillus  of  Unna. 

The  majority  of  the  diseases  discussed  in  the  final  section  of  the 
treatise,  including  such  affections  as,  acne  necrotica,  psoriasis, 
lupus  erythematosus,  scleroderma,  etc.,  are,  of  course,  not  diseases 
of  the  hair  at  all,  but  are  included  because  they  frequently  occur 
upon  the  scalp  or  other  hairy  regions. 

The  volume  is  well  illustrated,  containing  more  than  a  hundred 
engravings  and  ten  colored  plates,  most  of  them  of  unusual  excel- 
lence, which  add  much  to  its  value. 

In  conclusion,  this  treatise  which  is  remarkably  complete  and 
up  to  date,  is  easily  the  best  work  upon  diseases  of  the  hair  which 
has   yet   appeared.  M.  B.  H. 


Pharmacology  and  Therapeutics.  By  H.  C.  Wood,  Jr.,  M.D., 
Professor  of  Pharmacology  and  Therapeutics  in  the  Medico- 
Chirurgical  College  of  Philadelphia.  Pp.  429;  26  illustrations. 
Philadelphia:     J.  B.  Lippincott  Co.,  1912. 

In  his  text-book  on  Pharmacology  and  Therapeutics,  Dr.  Wood 
writes  clearly  and  concisely  and  with  not  more  than  the  necessary 
dogmatism.  He  has  eliminated  non-essentials  and  confusing 
discussions  of  facts  which  are  of  doubtful  interpretation.  His 
grouping  of  drugs  is  based  on  what  he  considers  their  most  import- 
ant therapeutic  application,  and  as  therapeutics  is  emphasized  as 
strongly  as  pharmacology,  such  an  arrangement  is  a  logical  one. 
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At  tlu'  coiK-lusioii  ot"  tlu'  at-foimt  ot"  cacli  (lru^^  a  short  hihlioj^rapliy 
is  inserted  coveriiij;;  the  more  imi)ortant  puhhcatioiis  coneeniiiig 
tliem.  Some  slifjht  criticism  may  be  offered  of  this  feature  of  the 
book.  The  list  of  references  is,  at  times,  too  curtailed.  For  example, 
under  digitalis,  none  of  the  numerous  and  imi)ortant  contributions 
of  Hatcher  is  mentioned.  Ajjain  it  would  seem  desirable  to  indicate 
what  particular  reference  has  to  do  with  certain  facts  given  in  the 
text,  since  otherwise  it  might  become  necessary  to  look  through 
the  entire  list  before  the  original  authority  for  a  statement  is  found. 

With  regard  to  other  features  of  the  book,  it  is  unfortunate 
that  at  a  time  when  teachers  of  prescription  writing  are  urging 
the  use  of  the  metric  system,  and  when  this  sy.stem  is  given  prefer- 
ence in  the  pharmacopoeia,  Dr.  Wood  should  place  more  emphasis 
on  the  system  of  apothecaries'  weights  and  measures.  In  his  chapter 
on  prescription  writing,  he  uses  the  latter  entirely  in  his  prescrip- 
tion examples,  and  again  in  the  dosage  given  for  each  drug,  this 
system  is  given  first  place. 

Concerning  the  matter  in  the  text  in  general,  the  chief  criticism 
is  that  too  much  brevity  has  been  exercised.  For  example,  no 
mention  is  made  of  antitoxins  and  vaccines,  which  have  now  a 
very  definite  place  in  therapeutics.  In  the  chapter  on  bromides, 
no  mention  is  made  of  the  inter-relationship  of  bromides  and 
chlorides,  a  matter  of  considerable  pharmacological  interest  and 
therapeutic  importance.  In  the  introductory  chapter  on  the 
mode  of  administration  of  drugs,  the  technical  aspects  of  the 
subject  should  be  described  at  greater  length.  It  would  be  quite 
proper,  for  example,  to  give  a  full  description  of  the  method  of 
intravenous  injection.  This  would  be  directly  applicable  to  the 
administration  of  salvarsan  in  syphilis,  and  an  authoritative 
statement  of  the  technique  of  neutralization  and  injection  of  this 
drug  would  be  of  value  to  readers  of  the  book.  The  author's 
apparent  preference  for  giving  mercury  by  the  stomach  in  the 
treatment  of  syphilis  will  undoubtedly  not  be  approved  by  the 
majority  of  syphilographers,  who  believe  so  thoroughly  in  intra- 
muscular injection. 

Under  the  digitalis  group,  the  therapeutic  uses  are  prescribed 
in  far  too  condensed  a  form.  This  subject  has  been  studied  exten- 
sively by  Cushny  and  others,  and  the  conclusions  arrived  at  are 
of  the  greatest  importance  to  the  practitioner.  Cushny  has  also 
called  attention  to  the  infrequent  occurrence  of  the  so-called 
cumulative  action  of  digitalis,  and  has  emphasized  the  fact  that 
vomiting  is  the  first  and  usually  the  only  symptom  of  overdosage 
during  continued  medication.  The  work  recently  done  along  these 
lines  should  by  all  means  be  incorporated  in  the  text. 

On  the  whole.  Dr.  W^ood's  book  shows  great  industry  and  famil- 
iarity with  recent  literature,  and  omissions  such  as  have  been 
noted  are  perhaps  to  be  expected  in  a  first  edition.        G.  B.  W. 
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Surgical  After-treatment.  By  L.  R.  G.  Crandon,  M.D., 
Assistant  in  Surgery  at  Harvard  Medical  School,  and  Albert 
Eiirenfried,  M.I).,  Assistant  in  Anatomy  at  Harvard  Medical 
School.  Second  edition.  Pp.  831;  204  illustrations.  Philadelphia 
and  London:     W.  B.  Saunders  Company,  1912. 

The  success  which  this  work  has  had  causing  a  revision  and 
second  edition  in  so  short  a  space  of  time,  is  commentary  enough 
upon  its  need  and  value. 

As  its  name  implies,  this  is  simply  an  after-treatment  to  surgical 
procedures  and  as  such  should  prove  of  the  greatest  value  not  to 
surgeons  alone,  but  to  those  also  who  not  being  surgeons  are  left 
in  charge  of  cases  when  the  services  of  the  surgeon  are  no  longer 
available.  This  is  especially  true  if  the  case  has  been  left  under 
the  care  of  a  practitioner  who  has  not  had  any  recent  surgical 
experience. 

The  authors  have  divided  the  book  into  two  parts.  In  the 
first  there  are  thirty-nine  chapters  devoted  to  the  care  of  the 
patient  and  the  alleviation  of  various  symptoms.  Here  many 
practical  points  are  brought  up  which  the  young  house  surgeon  is 
only  too  apt  to  leave  to  the  nurse  and  which  the  busy  practitioner 
out  of  touch  with  modern  hospital  methods  is  often  at  a  loss  to 
know  how  to  handle. 

The  subject  of  the  treatment  of  the  patient  after  the  adminis- 
tration of  an  anesthetic  and  the  various  methods  for  relieving  the 
nausea  and  vomiting  and  the  accompanying  thirst  are  carefully 
taken  up.  The  manner  of  giving  enteroclysis  is  correctly  shown, 
and  similar  treatments  are  likewise  elucidated,  all  of  which  are 
rational  and  good.  In  addition,  the  illustrations  which  accompany 
the  descriptions  are  excellent  and  are  of  the  greatest  practical  assist- 
ance in  making  the  text  clear. 

Not  only  to  the  physician  will  these  chapters  in  the  first  part 
of  the  book  be  of  use,  but  to  the  nurse  as  well,  especially  should 
she  happen  to  be  one  who  has  had  only  a  limited  training  in  the 
care  of  the  sick. 

The  discussion  of  bandaging,  though  brief,  is  to  the  point, 
and  covers  most  of  the  important  facts  upon  that  subject  which 
are  essential  in  such  a  work. 

There  are  certain  chapters  in  this  section  such  as  Foreign  Bodies 
Left  in  the  Abdominal  Cavity,  Adhesions,  and  Preparation  of  the 
Patient  for  Operation,  which  hardly  come  within  the  scope  of  a 
book  upon  surgical  after-treatment,  and  which  could  well  be 
omitted  and  the  book  improved  by  thus  having  its  bulk  diminished. 

In  the  second  part  the  remaining  fourteen  chapters  of  the  book 
with  the  exception  of  the  last  two,  are  devoted  to  various  opera- 
tions and  their  after-treatment.  In  these  chapters  the  authors 
are  clear  and  concise  and  do  not  confuse  the  reader  by  too  many 
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methods,  usually  limiting'  themselves  to  one  good  method  of  treat- 
ment. Here,  too,  the  illustrations  are  numerous  and  well  cjiosen 
and  greatly  add  to  the  text. 

Wry  earet'ully  and  completely  are  the  \arious  parts  of  the  hody, 
with  the  operations  peculiar  to  each,  taken  up  and  systematically 
discussed. 

The  last  chai)ter  but  one  is  devoted  to  Therapeutic  Immunization 
and  \'accine  Therapy  and  has  been  most  ably  presented  by  Dr. 
George  P.  Sanborn,  but  is  somewhat  out  of  place  in  a  work  designed 
primarily  for  the  practitioner  rather  than  the  specialist. 

Throughout  the  whole  work  the  authors  have  maintained  an 
unusually  high  standard,  and  such  a  book  cannot  help  but  be  of 
the  greatest  assistance  to  anyone  who  wishes  to  keep  up  with 
modern  methods  of  surgical  after-treatment. 

F.  P.,  Jr. 


The  Surgical  Clinics  of  John  B.  ]\Iurphy,  INI.D.,  at  Mercy 
Hospital,  Chicago.  Volume  I,  No.  4.  Pp.  154;  22  illustrations. 
Philadelphia  and  London:  W.  B.  Saunders  Companv,  August, 
1912. 

Among  the  most  important  of  the  many  subjects  discussed  in 
the  August  number  of  ^Murphy's  clinics  are  ankylosis  of  the  knee, 
arthroplasty,  and  joint  infection;  hypertrophy  of  the  prostate; 
old  fracture  of  the  elbow-joint;  traumatic  epilepsy,  with  decom- 
pression; carcinoma  of  the  lip;  and  finally,  a  Student's  Clinic,  at 
the  Northwestern  University  Medical  School,  devoted  to  a  quiz 
on  the  subject  of  fractures,  and  to  a  discussion  of  joint  infections. 

There  is  no  denying  the  interest  which  attaches  to  this  series 
of  publications.  Though  second  thought  and  careful  revision 
would,  no  doubt,  make  even  Dr.  Murphy  desire  to  modify  some  of 
his  statements  and  expunge  others,  it  is  not  likely  that  any  one  of 
experience  will  take  this  magazine  for  other  than  it  is — a  steno- 
graphic report  of  clinics.  It  has  neither  the  accuracy  nor  the  system 
of  a  monograph,  and  if  one  wanted  either  to  learn  cold  facts  of 
science  or  to  study  details  of  operative  procedure  he  certainly  would 
not  look  in  a  publication  which  professedly  comes  red-hot  from  the 
printing  press,  and  which  even  to  casual  inspection  reveals  such 
lack  of  editing  as  in  a  daily  newspaper  might  be  condoned,  but 
which  could  not  be  overlooked  in  a  monthly  or  quarterly  periodical 
claiming  for  itself  a  certain  literary  prestige.  Yet  there  are  mono- 
graphs and  text-books  in  abundance,  but  only  one  "Murphy's 
Clinics;"  and  with  all  its  faults  we  love  it  still.  A.  P.  C.  A. 
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TiiK  ruACTicE  OF  Medicine.  A  Manual  for  Students  and 
Phactitioxkks.  By  IlrcuKs  Dayton,  M.D.,  formerly  of  the 
Cornell  I'liiversity  Medical  School,  New  York.  Second  edition. 
Pp.  32G.     Philadelphia  and  New  York:     Lea  &  Febiger,  1912. 

Dayton,  in  this  epitome  of  internal  medicine,  presents  to  the 
hurried  practitioner  and  the  undergraduate  student,  a  brief  treatise 
on  the  essentials  of  diagnosis  and  treatment.  The  classification 
of  the  various  diseases,  as  well  as  the  general  form  of  present- 
ing them,  follows  closely  that  used  in  Osier's  practice.  The 
salient  features  of  the  etiology,  pathology,  symptomatology, 
differential  diagnosis,  prognosis,  and  treatment  of  most  diseases 
are  described  in  a  concise,  brief,  but  thorough  manner.  The  less 
important  diseases  are  also  carefully  elucidated,  but  on  account  of 
the  character  of  the  book,  the  same  attention  cannot  be  directed  to 
them  as  to  the  more  frequent  and  hence,  more  important  diseases. 

The  criticism  of  this  book  is  such  as  applies  to  all  books  of  this 
character.  Disease  presents  so  many  variations  and  aspects  that  a 
brief  description  of  a  typical  case  can  at  the  best  be  only  suggestive. 
Hence,  to  elaborate  the  suggestions  that  have  been  conveyed  to  the 
reader  recourse  must  be  had  eventually  to  the  larger  and  more 
complete  text-books. 

There  is  no  criticism  to  be  made  of  the  subject  matter,  which 
briefly  includes  the  more  recent  advances  in  medicine,  nor  of  the 
general  appearance  of  the  book,  which  is  neat,  well  printed,  and 
free  from  typographical  errors.  J.  H.  M.,  Jr. 


Progressive  Medicine.  A  Quarterly  Digest  of  Advances, 
Discoveries,  ant)  Improvements  in  the  ^Medical  and  Surgical 
Sciences.  Edited  by  Hobart  Amory  Hare,  M.D.,  Professor 
of  Therapeutics  and  Materia  Medica  in  the  Jefferson  Medical 
College  of  Philadelphia;  Physician  to  the  Jefferson  Medical 
College  Hospital.  Assisted  by  Leighton  F.  Appleman,  M.D., 
Instructor  of  Therapeutics  in  the  Jefferson  Medical  College, 
Philadelphia.  Vol.  HI,  September,  1912,  pp.  353;  28  illustra- 
tions.   Philadelphia  and  New  York:    Lea  &  Febiger. 

As  each  successive  number  of  Progressive  Medicine  comes  to  our 
attention  we  become  increasingly  impressed  with  the  unquestioned 
merit  and  excellence  of  the  contributions  and  the  value  of  this 
publication  to  every  practitioner  who  would  keep  abreast  of  the 
time. 

Volume  III  for  this  year  opens  with  a  article  of  86  pages  by 
William  Ewart  on  diseases  of  the  thorax  and  its  viscera.  He 
begins  by  taking  up  tuberculosis  and  its  treatment;  he  next  dis- 
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cusses  recent  advances  in  percussion  and  auscultation  of  the  chest; 
this  is  followed  by  a  consideration  of  pulmonary  edema,  emphysema, 
pulmonary  surgery,  mountain  sickness,  comj)ressed  air  illness, 
common  colds,  asthma,  and  an  exhaustive  review  of  the  subject 
of  atmotherapeutics.  I  luler  the  heart  and  great  vessels  he  dis- 
cusses the  various  newer  instruments  of  precision,  certain  physical 
signs  that  have  recently  attained  importance,  some  interesting 
cardiac  atVections  including  jjaroxysmal  tachycardia  and  "cardiac 
asthma,"  and  heart  treatment.  He  concludes  with  several  pages 
devoted  to  a  number  of  afi'ections  of  other  mediastinal  organs. 

William  S.  Gottheil  calls  attention  to  recent  advances  in  derma- 
tology and  syphilis  in  a  contribution  of  40  pages.  Among  many 
interesting  subjects  considered  are:  Blue  atrophy  of  the  skin  from 
cocaine  injections,  the  early  diagnosis  of  cancer  of  the  skin,  chanc- 
roid vaccine,  the  rational  treatment  of  furunculosis,  pruritus  ani, 
and  lichen  planus  in  the  negro.  The  last  quarter  of  his  article 
deals  entirely  with  syphilis. 

The  contribution  on  obstetrics  is  furnished  by  Edward  P.  Davis, 
who  devotes  150  pages  to  this  important  subject.  He  first  takes 
up  the  diagnosis  of  pregnancy;  then  the  urine  in  pregnancy; 
various  phases  of  the  toxemia  of  pregnancy;  gestation  complicated 
by  tuberculosis  and  various  other  conditions;  as  well  as  many 
other  important  phases  of  the  subject,  notably  eclampsia  and 
placenta  prsevia.  Under  labor  he  discusses  among  other  things 
labor  during  adolescence;  complications  of  labor;  and  the  treatment 
of  labor  complicated  by  operation  for  antefixation.  The  uterine 
muscle,  abortion,  and  pituitrin  are  also  considered  and  his  excellent 
resume  of  the  subject  concludes  with  interesting  sections  on  obstetric 
surgery,  the  puerperal  period,  and  affections  of  the  newborn. 

The  final  chapter  of  the  volume  is  by  William  G.  Spiller,  from 
whom  we  have  learned  to  expect  without  fear  of  disappointment 
an  able  discussion  of  diseases  of  the  nervous  system.  His  present 
review  of  the  subject  embraces  52  pages  and  is  fully  up  to  the  high 
standard  he  has  set  in  all  his  previous  contributions.        G.  M.  P. 


The  Pituitary  Body  and  its  Disorders.  Clinical  States 
Produced  by  Disorders  of  the  Hypophysis  Cerebri.  By 
Harvey  Ctshing,  M.I).,  Associate  Professor  of  Surgery  in 
the  Johns  Hopkins  I'liiversity,  Professor  of  Surgery  (elect) 
Harvard  University.  An  amplification  of  the  Harvey  Lecture 
for  December,  1910.  Pp.  341,  with  319  illustrations.  Phila- 
delphia:   J.  B.  Lippincott  Company,  1912. 

Dr.  Cushing  with  his  usual  originality  has  succeeded  in  arous- 
ing the  attention  of  the  medical  profession.     He  has  collected  an 
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enormous  amount  of  material  regardiu^^  the  pituitary  body  much 
of  wliich  is  original  and  the  result  of  careful  clinical  observation 
and  experiment.  Not  all  the  statements  that  he  makes  in  all 
probability  will  be  confirmed  by  further  study,  but  of  this  fact 
he  is  keenly  aware.  His  book  is  that  most  valuable  of  all  forms 
of  medical  publications,  a  painstaking  monograph,  and  should 
appeal  to  many  classes  of  the  medical  profession,  to  the  physiologist, 
to  the  surgeon,  and  above  all  to  the  clinician. 

The  four  main  types  of  pituitary  disease  are  gigantism  and 
acromegaly  produced  respectively  it  is  supposed  by  overaction 
of  the  pituitary  gland  in  youth  and  in  adult  life;  inf autism  and 
adiposity  produced  by  the  deficient  action  of  the  gland  before 
and  after  puberty.  Combinations  occur  and  we  are  not  yet  able 
to  dift'erentiate  with  precision  all  the  functions  of  the  different 
parts  of  the  gland,  but  at  least  the  material  available  for  our 
knowledge  has  been  presented  in  a  clear  and  logical  manner. 

The  number  of  illustrations  is  remarkable,  but  they  are  all  illus- 
trative and  there  is  actually  no  padding,  a  fault  that  few  medical 
books  escape.  Perhaps  the  most  useful  original  communication 
is  the  attempt  to  devise  a  method  of  administering  pituitary 
extract  in  a  rational  and  adequate  manner  to  cases  needing  it. 
A  few  typographical  errors  have  crept  in,  but  thej^  do  not  appar- 
ently in  any  instance  mar  the  clearness  of  the  text.  The  taste 
of  the  reviewer  is  against  the  splitting  of  the  infinitive  but  Dr. 
Gushing  appears  to  prefer  it.  It  has  at  least  the  authority  of 
frequent  usage  at  the  present  day. 

The  work  is  a  distinct  contribution  to  medical  literature,  perhaps 
one  of  the  most  notable  of  the  vear.  J.  S. 


Diseases  of  the  Stomach  w^ith  Especial  Reference  to  Treat- 
ment. By  Charles  D.  Aaron,  Sc.D.,  M.D.,  Professor  of 
GastTo-enterology  and  Adjunct  Professor  of  Dietetics  in  the 
Detroit  College  of  Medicine;  Professor  of  Diseases  of  the  Stomach 
and  Intestines  in  the  Detroit  Post-graduate  School  of  INIedicine, 
Consulting  Gastro-enterologist  to  Harper  Hospital.  Pp.  555, 
with  42  illustrations  and  21  plates.  Philadelphia  and  New  York: 
Lsa  &  Febiger. 

Dr.  Aaron  has  contrived  to  write  a  work  upon  diseases  of  the 
stomach  and  to  avoid  more  or  less  completely  the  conventional 
lines  of  the  text-book.  The  material  that  he  has  included  is  some- 
what unusual  and  it  almost  seems  as  if  he  had  kept  a  notebook 
in  which  he  recorded  various  things  that  might  be  useful  in  his 
practice  and  had  later  incorporated  the  best  of  these  in  his  book. 
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It  is  obvious  tliat  it  is  not  jxjssihlc  in  a  work  of  tliis  kind  to  be 
wholly  original,  but  Dr.  Aaron  manages  t'ri'quciitl\  to  present 
old  facts  in  a  refreshing;  manner. 

The  first  part  of  the  book  is  dexoted  to  physiolo<fy  and  methods. 
A  somewhat  ambitious  ell'ort  is  made  to  reproduce  the  color  reac- 
tions, but  as  these  can  be  learned  so  readily  in  the  laboratory  with 
artificial  solutions  and  as  the  reproductions  of  the  colors  are  never 
absolutely  exact,  the  result  is  not  always  satisfactory.  In  the 
chapter  on  diet  tables  are  introduced  of  the  various  types  of  diet, 
the  European  origin  of  which  has  not  been  as  completely  disguised 
as  one  would  like  in  an  American  text-book.  Then  follows  several 
chapters  on  methods  of  treatment,  that  on  hydrotherapy  being 
particularly  useful,  and  a  very  valuable  chapter  ui)on  surgical 
intervention. 

Dr.  Aaron  has  not  successfully  resisted  the  temptation  to  devise 
an  abdominal  bandage  and  corset,  but  if  this  is  a  fault  it  is  so 
commonly  perpetrated  by  those  engaged  in  the  study  of  diseases 
of  the  gastro-intestinal  tract  that  he  should  receive  ready  absolu- 
tion. The  functional  diseases  of  the  stomach,  particularly  motor 
insufficiency  are  well  discussed  and  there  is  a  valuable  chapter 
upon  gastric  hemorrhage. 

Altogether  the  book  can  be  commended  as  one  of  the  best  of 
the  recent  works  published  on  the  subject.  J.  S. 


Primary  Malignant  Growths  of  the  Lungs  and  Bronchi. 
By  I.  Adler,  A.M.,  M.D.,  Professor  Emeritus  at  the  New 
York  Polyclinic.  Pp.  325;  10  plates  and  a  colored  frontispiece. 
New  York,  London,  Bombay,  and  Calcutta:  Longmans, 
Green  &  Co.,  1912. 

This  very  scholarly  monograph,  which  represents  a  vast 
amount  of  labor  in  its  compilation,  will  fill  an  important  place 
among  reference  handbooks  concerning  a  condition  little  known 
and  seldom  considered  in  the  differential  diagnosis  of  diseases  of 
the  chest.  It  will  serve  also  to  focus  more  attention  on  the  possi- 
bility of  malignancy  in  doubtful  cases.  The  author  desires  to  bring 
home  the  fact  that  primary  tumors  of  the  lungs  are  not  so  exceed- 
ingly rare  as  is  commonly  supposed,  and  remarks  justly  enough 
that  for  the  majority,  "the  ubiquitous  tuberculosis  with  its  multi- 
form clinical  appearances,  and  its  plastic  adaj)tations  to  all  ages 
and  all  conditions  of  mankind,  is  ever  ready  to  furnish  to  all  but 
a  very  few,  a  comfortable  and  satisfactory  diagnosis." 

Of  the  325  pages,  105  are  devoted  to  a  consideration  of  the 
etiological,  pathological,  and  clinical  features  of  pulmonary  neo- 
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plasms  (excluding  primary  growths  of  the  pleura).  The  remaining 
220  pages  are  taken  uj)  with  analytical  tables  of  all  cases  reported 
up  to  the  time  of  publication,  comprising  374  cases  of  carcinoma, 
90  cases  of  sarcoma,  99  classified  as  doubtful,  and  18  miscellaneous 
tumors.  Tables  are  appended  with  figures  concerning  the  duration 
of  life  in  carcinoma  and  sarcoma  cases  and  the  location  of  metastases. 

Adler  states  as  the. present  consensus  of  opinion  that  primary 
carcinomas  of  the  lung  develop  from  the  bronchi  and  are  strictly 
bronchial  carcinomas;  that  on  the  other  hand,  carcinoma  starting 
from  lung  tissue  does  occur,  but  is  very  rare  and  is  built  up  not  of 
flat  but  of  cylindrical  epithelium.  He  discusses  at  some  length 
the  nature  of  endotheliomas,  and  shares  the  views  of  those  who 
oppose  the  classification  of  tumors  according  to  the  three  germinal 
layers.  Another  chapter  deals  in  an  interesting  manner  with  the 
various  conflicting  views  concerning  metaplasia,  not,  however,  with 
reference  to  pulmonary  neoplasms  in  particular. 

In  the  description  of  the  clinical  features  associated  with  malig- 
nant growths  in  the  lungs,  the  following  symptoms  appear  most 
prominently.  In  the  early  stages,  a  rather  insignificant  but 
fairly  constant  cough,  mostly  without  expectoration;  the  pres- 
ence in  the  sputum  of  large  spherical  cells  filled  with  a  multitude 
of  fatty  granules;  paralysis  of  the  recurrent  laryngeal  nerve  in  the 
presence  of  malignant  effusions;  and  a  loss  of  weight  and  strength. 
As  aids  to  diagnosis,  he  urges  the  routine  use  of  the  x-rays,  and  of 
the  bronchoscope,  which,  he  believes,  is  of  use  in  detecting  the 
growths  occupying  the  upper  bronchi.  He  urges  in  suspected 
cases,  the  practice  of  exploratory  thoracotomy.  The  plates, 
chiefly  representing  histological  preparations,  are  for  the  most 
part  admirable.  H.  G.  S. 


The  Principles  of  Anatomy.  The  Abdomen  Proper  Described 
AND  Illustrated  by  Text  and  Plates.  By  Wm.  Cuthbert 
Morton,  M.A.,  M.D.  (Edin.).  Pp.  159;  28  illustrations.  New 
York:    Rebman  Company. 

Only  the  abdomen  is  considered  in  this  the  first  portion  of  what 
is  intended  to  be  a  work  on  the  anatomy  of  the  whole  body.  jNIorton 
presents  a  method  of  studying  anatomy  which  differs  consider- 
ably from  that  usually  employed  in  medical  schools.  It  is  intended 
not  to  rival,  but  to  stimulate  practical  study,  and  to  unify  the 
host  of  impressions  gained  at  the  dissecting  table,  in  the  lecture 
room,  at  the  bedside,  and  in  the  operating  room.  "It  substitutes 
for  the  usual  text-book,  made  up  chiefly  of  text  with  more  or  less 
profuse  illustrations;  a  small  text-book  in  which  there  are  a 
few  illustrations,  and  a  series  of  28  large  plates  or  14  front-and- 
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back  plates.  The  book,  after  discussing  the  underlying  principles 
of  the  method  and  the  })lates,  which  are  kept  se])arately  in  a  port- 
folio, gives  directions  for  the  dissection  of  the  abdomen.  Then 
follows  the  descriptive  te.xt,  which  is  hirgely  a  brief  outline  of  the 
various  organs  and  other  structures,  and  is  apparently  supple- 
mentary to  the  plates.  These  are  artistic,  but  purely  diagrammatic, 
and  presumably  as  accurate  as  such  illustrations  can  be.  Each 
plate  may  be  inspected  separately,  or  by  transillumination,  when 
the  whole  of  each  organ  can  be  seen  in  outline  and  the  front  and 
back  plates  correlated  with  each  other.  By  combined  inspection 
by  means  of  cut-out  leaves,  one  obtains  a  front  view  of  certain 
organs  lying  at  different  depths  and  a  similar  back  view  of  others. 
A  trying  out  of  the  method  will  be  necessary  to  determine  its 
value.  The  finding  and  tracing  of  the  various  structures  on  the 
plates,  after  the  reading  of  the  text,  will  tend  to  fix  the  facts  more 
firmly  in  the  student's  mind,  but  it  is  possible  that  this  will  be  at 
the  expense  of  too  much  time,  because  of  the  necessary  frequent 
passing  from  text  to  illustration,  which  is  not  aided  by  signs  or 
numbers.  Nor  is  it  evident  that  the  impression  left  in  the  student's 
mind  is  clearer  and  more  lasting  than  that  obtained  by  the  usual 
method  of  study.  The  same  time  given  to  the  accepted  text-books, 
the  various  models,  and  cadaver  preparations,  dissections  and  sec- 
tions, usually  available  to  the  present-day  student,  would  probably 
give  better  results.  A  book  on  anatomy  must  be  incomplete  which 
does  not  include  a  consideration  of  microscopic  anatomy,  but 
this  could  hardly  be  expected  in  a  work  the  chief  object  of  which 
is  to  teach  by  illustrations.  T.  T.  T. 


My  ]\Iethod  of  Preparing  the  Operative  Field  With  Tincture 
OF  Iodine.  By  Kgl.  Rat  Dr.  Antonio  Grossich,  Chief  Sur- 
geon of  the  City  Hospital  in  Fiume.  Pp.80.  Berlin  and  Vienna: 
tJrban  &  Schwarzenberg. 

Grossich  presents,  in  the  form  of  a  monograph,  his  conception 
of  the  position  now  occupied  by  his  iodine  method  of  preparing 
the  skin  of  the  oj)erative  field.  That  it  has  been  a  valuable 
contribution  to  operative  surgery  needs  no  discussion.  In  the 
four  years  since  its  introduction  its  recognition  has  become  world- 
wide, and  this  full  presentation  of  the  whole  subject  will  receive, 
undoubtedly,  a  cordial  and  wide  reception.  It  is  a  general  summing 
up  of  the  work  done  by  Grossich  and  others.  He  discusses  his 
experience  in  3759  surgical  and  gynecological  cases,  dividing  them 
into  those  of  accidental  wounds,  aseptic  and  septic  operations, 
and  emphasizes  especially  its  value  in  the  treatment  of  accidental 


896  REVIEWS 

wounds.  A  separate  section  is  devoted  to  tlie  various  objections 
raised  against  the  method,  such  as  the  development  of  eczema, 
adhesions  l)etween  coils  of  intestines  from  irritation  due  to  contact 
with  the  iodine-covered  abdominal  skin  during  the  operation,  and 
conjunctivitis.  The  importance  of  avoiding  all  washing  before 
applying  the  iodine  is  emphasized.  Those  who  wish  to  become 
familiar  with  the  method  in  all  its  details  will  find  here  all  the 
necessary  information,  including  a  brief  abstract  of  all  papers 
published  on  the  subject.  T.  T.  T. 


An  Index  of  Treatment  by  Various  Writers.  Edited  by 
Robert  Hutchison,  M.D.,  F.R.C.P.,  Physician  to  the  London 
Hospital,  etc.,  and  H.  Stansfield  Collier,  F.R.C.S.,  Surgeon 
to  St.  Mary's  Hospital,  Joint  Lecturer  on  Surgery  in  St.  Mary's 
Hospital  Medical  School,  etc.  Revised  to  conform  with  Ameri- 
can usage.  By  Warren  Coleman,  M.D.,  Professor  of  Clinical 
Medicine  and  Applied  Pharmacology,  Cornell  University  Medical 
School,  etc.  Sixth  edition,  revised  and  enlarged.  Pp.  1051;  67 
illustrations.     New  York:  William  Wood  &  Co.,  1912. 

The  demand  for  short-cut  methods  in  the  practice  of  medicine 
is  much  in  evidence  at  the  present  time,  as  shown  by  the  numerous 
digests  of  literature,  compends,  and  in  the  present  instance  in 
the  demand  for  a  sixth  edition  of  the  work  before  us.  The  effect 
of  these  short-cut  methods  on  general  medical  work  may  be  ques- 
tioned. There  is  already  too  much  of  a  tendency  among  physicians 
to  superficiality  and  symptomatic  treatment  without  striking  at 
the  root  or  actual  cause  of  the  disorder,  and  we  fear  that  these 
condensed  and  abbreviated  compends  rather  foster  than  discourage 
this  tendency. 

In  the  present  work  the  authors  have  attempted  to  provide  the 
practitioner  with  a  complete  guide  to  treatment  in  moderate 
compass  and  in  a  form  convenient  for  reference.  They  have  been 
fortunate  in  securing  the  cooperation  of  a  group  of  contributors  of 
special  experience  whose  names  will  be  a  sufficient  guarantee  of  the 
value  of  the  text,  and  no  pains  have  been  spared  to  make  the  book  a 
trustworthy  index  to  the  best  and  most  modern  methods  of  dealing 
with  disease.  In  the  present  edition  all  of  the  old  articles  have 
been  thoroughly  revised  and  many  new  ones  included,  among 
which  are  those  on  puerperal  sepsis,  hydro-  photo-  and  thermo- 
therapy,  and  treatment  by  carbonic  snow,  along  with  a  good 
number  of  shorter  ones. 

The  work  is  remarkably  thorough  for  a  work  of  its  kind,  and 
covers  a  multitude  of  subjects.     The  individual  articles  have  the 
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signature  of  tlio  contrilMitor,  atldiiij;  considerably  to  their  trust- 
wortliiness.  The  (Hrections  are  elear  and  concise,  and  confine  tliein- 
selves  usually  to  one  line  of  treatment  which  has  been  tried  and 
provetl  to  be  reliable.  With  a  work  of  such  broad  scope  there  are 
bound  to  be  minor  omissions,  and  the  present  volume  is  not  free 
from  this  error.  The  treatment  in  some  instances  falls  into  the 
fault  of  l)eing  too  symptomatic  and  shot.ij;un  in  type.  The  drugs 
and  prescriptions,  although  made  to  conform  in  the  main  to  Ameri- 
can usage,  nevertheless  bear  their  P'nglish  stamp.  The  printing 
while  small  is  unusually  clear  and  distinct,  the  paragraphs  well- 
marked,  and  the  entire  work  remarkably  free  of  typographical 
errors.  While  we  would  hesitate  to  recommend  the  book  as  a 
single  book  to  be  depended  on,  it  is  certainly  an  addition  to  our 
books  of  handy  reference  so  useful  in  the  hustle  of  busy  practice. 
It  should,  however,  be  used  along  with  works  on  general  diagnosis 
and  pathology.  F.  H.  K. 


The  Skiagrapiiy  of  the  Accessory  Nasal  Sinuses.  By  A. 
LoGAX  Turner,  M.D.,  F.R.C.S.E.,  F.R.S.E.,  Surgeon  to  the 
Ear  and  Throat  Department,  the  Royal  Infirmary,  Edinburgh; 
Lecturer  on  Diseases  of  the  Ear,  Nose,  and  Throat,  University  of 
Edinburgh,  and  W.  G.  Porter,  M.B.,  B.Sc,  F.R.C.S.E.,  Surgeon 
to  the  Eye,  Ear,  and  Throat  Infirmary,  Edinburgh.  Pp.  127, 
with  45  half-tone  reproductions  from  radiographs  and  3  drawings. 
Edinburgh  and  London:     William  Green  &  Sons,  1912. 

This  book  seems  to  represent  an  effort  on  the  part  of  the  authors 
to  demonstrate  to  their  fellow  specialists  the  assistance  to  be 
gained  by  radiography  in  the  diagnosis  of  accessory  sinus  disease, 
and  to  aid  in  the  difficult  interpretation  of  the  complicated  radio- 
graphs of  the  head.  With  these  ends  in  view,  the  authors  have 
succeeded  admirably  in  their  purpose.  The  handling  of  the  subject 
by  rhinologists  renders  it  better  adapted,  perhaps,  to  the  compre- 
hension of  the  followers  of  this  specialty  than  would  be  the  case 
if  it  were  presented  from  the  standpoint  of  the  Rontgenologist. 
The  former  is  made  to  realize  just  what  dependence  he  can  place 
upon  radiography  to  aid  him  in  diagnosis.  The  Rontgenologist 
who  has  had  but  a  limited  experience  in  sinus  work  will  find  much 
of  value  in  this  book  to  aid  him  in  learning  to  identify  anatomical 
landmarks  in  his  plates  and  to  properly  interpret  the  evidences 
of  disease.  The  authors  have  included  a  study  of  sinus  develop- 
ment in  infancy  and  childhood  from  the  .r-ray  standpoint,  and  have 
demonstrated  the  wide  variations  from  any  fixed  standards  that 
may  be  readily  shown  at  different  ages,  H.  K.  P. 
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Diagnose  tnd  P'ehldiagnose  von  Gehirnerkrankungen  aus 
DER  Papilla  nervi  optici.  By  Professor  Dr.  Fr.  Salzer,  of 
Munich.  Pp.  16;  29  illustrations  in  2  colored  plates.  Munich: 
J.  F.  Lehmann. 

The  author  observes  very  justly  that  the  ophthalmoscopist, 
perhaps  even  to  a  greater  degree  than  he  is  himself  conscious,  is 
wont  to  control  the  objective  appearances  in  the  fundus,  particularly 
choked  disk  and  atrophy,  by  the  history  and  subjective  examina- 
tion, both  of  which  frequently  fall  away  in  psychic  disorders,  which 
latter  are  so  often  brought  under  his  notice.  The  very  fact  that 
all  the  details  are  recognizable  with  such  exactness  with  the  ophthal- 
moscope adds  to  the  difficulties  of  the  situation.  Uncertainty 
in  objective  diagnosis  is  due  principally  to  two  important  circum- 
stances: (1)  The  extraordinary  degree  of  variability  in  the  ophthal- 
moscopic picture  of  the  normal  papilla  and  its  immediate  sur- 
roundings, and  (2)  that  the  modifications  of  the  picture  occasioned 
by  important  pathological  processes  are  frequently  so  slight. 

Of  the  two  excellent  colored  plates,  the  first  containing  20  pictures 
taken  from  life,  exhibits  the  great  variability  of  the  normal  papilla. 
Eight  pictures  of  the  second  plate  are  examples  of  pathological  or 
doubtful  findings.  The  variations  indicated  in  both  concern  the 
color,  outline,  and  relief  of  the  papilla  and  the  bloodvessels.  The 
author  insists  that  a  diagnosis  of  either  pallor  or  heightened  color 
should  only  be  made  upon  the  basis  of  two  or  more  examinations 
made  at  different  times.  A  detailed  description  of  each  picture  is 
given  in  the  text.  As  a  final  justification  the  writer  cites  the  lack 
of  concordance  in  the  statistics  as  to  the  percentage  of  pathological 
findings  given  by  different  observers  in  the  same  diseases.  (Some 
of  these  divergences  depend,  of  course,  upon  differences  in  the 
material.)  T.  B.  S. 


The  Bacillus  of  Long  Life.  A  Manual  of  the  Preparation 
and  Souring  of  Milk  for  Dietary  Purposes,  Together  with 
AN  Historical  Account  of  the  Use  of  Fermented  Milks, 
FROM  THE  Earliest  Times  to  the  Present  Day,  and  Their 
Wonderful  Effect  in  the  Prolonging  of  Human  Existence. 
By  Loudon  M.  Douglas,  F.R.S.E.  Pp.  163;  62  illustrations. 
New  York  and  London :    G.  P.  Putnam's  Sons. 

This  volume  is  the  twenty-ninth  of  the  "Science  Series"  pub- 
lished by  this  firm.  In  each  volume  of  this  series  a  single  author 
attempts  to  present  his  subject  in  a  form  at  once  accurate,  scientific, 
and  intelligible  to  the  general  reader.  Certain  volumes  published 
in  this  series  are  well  known  and  deserving  of  great  praise,  as,  for 
example:    Fatigue,  by   Mosso   and   others.    The   subject   of   the 
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present  volume  does  not  lend  itself  readily  to  this  style  of  exposi- 
tion, and  the  result  has  not  been  happy. 

The  first  two  eha])ters  of  the  hook  are  nnich  the  \)v>t,  the  first 
a  short  historical  introductory  account  of  the  use  of  milk  as  a  food, 
and  the  second,  a  description  of  the  various  fermented  or  soured 
milks  used  throughout  the  world.  Both  these  chapters  are  filled 
with  quotations,  with  references  from  works  of  traxcl  and  history 
which  render  them  interesting. 

The  remaining  chapters  on  the  chemistry  and  handling  of  milk, 
the  bacteriology  of  fermented  milk,  its  preparation  in  the  house 
and  in  the  dairy,  and  finally,  a  consideration  of  the  use  of  soured 
milk  in  health  and  disease,  are  of  much  less  interest;  especially 
is  the  section  on  the  chemistry  of  the  milk  most  unsatisfactory. 
It  is  unnecessary  here  to  repeat  the  extravagant  claims  which  have 
been  made  for  soured  milk,  all  of  which  the  author  faithfully  in- 
cludes. 

On  the  whole,  the  book  does  not  fulfil  any  })urpose,  and  cannot 
be  recommended.  O.  H.  P.  P. 


Modern  Microscopy.  A  H.^jstdbook  for  Beginners  and 
Students.  By  M.  I.  Cross  and  Martin  J.  Cole,  Lecturer  in 
Histology  at  Cooke's  School  of  Anatomy.  Fourth  edition. 
Pp.  325;  113  illustrations.  Chicago:  Chicago  Medical  Book 
Co.,  1912. 

This  is  a  book  primarily  for  the  man  with  a  general  interest 
in  what  the  microscope  will  show  of  the  world  about  him.  At  the 
present  time,  it  must  be  acknowledged  that  this  class  is  not  a 
large  one,  and  the  societies  which  devote  themselves  to  purely 
microscopical  science  are  likewise  much  reduced  in  number.  In 
the  modern  specialization  of  all  science,  the  microscope  has  been 
treated  more  and  more  as  a  tool,  and  interest  in  it  as  an  instrument 
has  become  subordinate  to  the  various  scientific  branches  in  which 
it  is  used.  It  is  the  laudable  eft'ort  of  the  authors  to  keep  alive 
something  of  the  old  spirit  and  to  direct  interest  outside  of  the 
narrow  sphere  of  every-day  work. 

Part  I  comprises  five  chapters  devoted  to  the  microscope  and  its 
accessories.  Part  II  consists  of  fifteen  chapters,  giving  methods 
of  examination  of  animal  and  vegetable  tissues,  including  mounting 
of  microorganisms,  crystals,  diatoms,  etc.  Part  III,  new  in  this 
edition,  comprises  special  chapters  by  various  writers,  on  the 
petrological  microscope,  rotifera,  freshwater  mites,  mosses  and 
liverworts,  microscopy  of  foods,  and  other  subjects. 

This  book  cannot  fail  to  be  interesting  to  the  beginner  who 
wishes  to  master  the  principles  and  exact  manipulation  of  the 
microscope  or  to  anyone  with  the  inclination  and  lesiure  for  a 
general  study  of  Nature.  W.  11.  F.  A. 
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Urologischer  Jaiiresbericiit.  Edited  by  Dr.  A.  Kollmann 
and  Dr.  S.  Jacoby.  On  Literature  of  1910.  Pp.  4(10.  Leipzig: 
Werner  Ivlinkhardt. 

The  editors,  with  the  assistance  of  a  large  number  of  colabor- 
ators,  have  prepared  a  vahiable  volume,  which  permits  a  rapid 
review  of  the  important  papers,  pulilished  in  1910,  on  affections  of 
the  urinary  tract  and  on  affections  of  the  male  genital  system.  The 
abstracts  are  grouped  together  into  those  on  anatomy,  physiology, 
pathology,  and  the  chemistry  of  the  urine.  The  great  majority 
fall  into  the  group  under  pathology,  where  they  are  further  classified 
into  those  affecting  the  kidneys,  ureters,  bladder,  etc.  Some  con- 
ception of  the  material  represented  in  this  review  can  be  obtained 
from  the  fact  that  more  than  1300  papers  are  abstracted,  319  under 
])athology,  on  the  surgical  affections  of  the  kidneys  and  ureters. 
The  volume  is  calculated  to  give,  probably,  as  brief  and  at 
the  same  time  as  comprehensive  a  review  of  the  literature  of 
genito-urinary  surgerv  for  1910  as  could  well  be  prepared. 

T.  T.  T. 


MA.NUAL  OF  Physiology.  By  H.  AVilloughby  Lyle,  ]NLD.,  B.S. 
(Lond.),  F.R.C.S.  (Eng.).  Pp.  7-17;  137  illustrations.  London: 
Oxford  University  Press. 

This  book  covers,  in  a  sufficiently  comprehensive  manner  that 
which  is  required  of  a  manual  of  physiology.  The  material  is  well 
selected  and  concisely  and  clearly  described.  Naturally,  much  which 
is  found  in  the  larger  text-books,  must  be  omitted  in  a  work  of  this 
kind.  However,  by  economizing  space  by  omitting  histology,  except 
that  absolutely  necessary  for  purposes  of  description  as  well  as  em- 
bryology, and  limiting  the  reference  to  experiments  to  a  minimum, a 
.proportionately  large  amount  of  purely  physiological  data  is  intro- 
duced in  its  747  pages.  Physiological  chemistry  receives  a  fair 
amount  of  attention,  and  some  of  the  most  used  tests  are  described. 
The  author  has  given  such  subjects  as  are  of  immediate  value  to 
medicine  and  surgery  considerable  space.  For  example,  a  chapter 
is  devoted  to  inflammation,  although,  it  is  true,  it  is  a  short  one. 
Elsewhere,  too,  we  see  frequent  references  to  subjects  of  practical 
value  to  the  clinician.  But  the  book  does  not  serve  in  any  way  as 
a  guide  to  a  laboratory  course  in  practical  physiology,  nor  does  it 
intend  to.  This  omission  is  wise,  as  much  space  is  economized  and 
then,  again,  books  covering  this  field  exclusively  are  now  necessary 
for  every  medical  student.  As  a  manual,  however,  the  book  serves 
its  purpose  admirably.  E.-  L. 
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Results  of  Antityphoid  Vaccination  in  the  Army  in  1911,  and  its 
Suitability  for  Use  in  Civil  Communities. — Frederick  F.  Russell 
{Jour.  Amer.  Med.  Assoc,  1912,  Iviii,  1331)  reports  that  antityphoid 
vaccination  in  the  army  has  been  carried  out  as  follows:  An  avirulent 
culture  of  the  typhoid  bacillus  is  grown  for  twenty-four  hours  on  agar, 
washed  off  in  normal  salt  solution,  standardized  by  counting  the 
bacilli,  killed  by  heating  to  55°  C.  for  an  hour.  Twenty-five  per  cent, 
tricresol  is  added  as  a  matter  of  safety.  This  vaccine  is  injected  subcu- 
taneously  in  three  doses  at  ten-day  intervals.  The  first  contains  5  million 
bacteria,  the  latter  two  a  billion.  As  a  rule,  there  is  a  local  reaction 
consisting  of  a  red  and  tender  area  about  the  size  of  the  palm  of  the 
hand,  subsiding  within  forty-eight  hours.  A  severe  general  reaction 
occurs  in  only  1  to  3  persons  per  thousand.  Since  1908,  approximately 
100,000  vaccinations  have  been  made  with  no  accidents.  The  effect 
on  the  morbidity  from  typhoid  is  now  becoming  apparent.  From  its 
use  under  conditions  in  the  army,  Russell  believes  that  anti-typhoid 
vaccination  in  healthy  persons  is  harmless  and  efficient,  since  it  confers 
almost  absolute  immunity  against  infection  under  all  conditions, 
assuredly  for  two  and  a  half  years,  and  probably  longer.  Thus  the 
general  vaccination  of  an  entire  community  is  feasible,  and  should  be 
urged  wherever  the  typhoid  rate  is  high. 


Secondary  Infections  in  Ulcerative  Tuberculosis  of  the  Lung. 
— A.  Veillox  and  G.  Repaci  (Annales  clc  rinstitut  Pasteur,  Paris, 
1912,  xxvi,  300)  have  studied  the  question  of  secondary  infection  in 
tuberculosis  in   the  following  manner:     Smear  preparations,   animal 
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inoculations,  and  cultures  on  aerobic  and  anaerobic  media  were  made 
from  tuberculous  sputum,  cavities  or  lung  tissue  at  autopsy,  and  from 
the  circulating  blood.  By  this  method  the  cases  studied  fell  into 
three  groups.  (1 )  A  small  number  of  cases  in  which  no  other  organisms 
save  tubercle  bacilli  were  found.  (2)  A  large  number  of  cases  in  which 
the  common  aerobic  organisms  were  found,  never,  however,  in  lung 
tissue  or  blood.  Thus  Veillon  and  Repaci  think  that  such  bacteria 
may  remain  in  tuberculous  cavities  for  a  long  time  without  causing 
complications.  (3)  A  large  number  of  cases  in  which  anaerobic 
organisms  were  grown  from  sputa,  cavities,  and  lung  tissue.  They 
consider  this  group  of  especial  importance.  In  such  cases  clinically, 
the  sputum  is  often  colored  and  foul,  giving  to  the  breath  a  character- 
istic odor.  Pathologically,  in  addition  to  tuberculosis,  the  lung  shows 
evidence  of  putrefaction.  Since  these  organisms  penetrate  deeply  into 
the  tissue,  small  areas  of  gangrene  ma}'  appear,  and  by  rupturing 
into  the  pleural  cavity  may  cause  a  putrid  pleurisy.  On  the  whole, 
Veillon  and  Repaci  believe  that  anaerobic  infection  gives  to  tuber- 
culosis special  features,  characterized  by  foul  sputum  and  gangrene 
of  the  lung  with  resultant  aggravation  of  the  patient's  general  condition: 


Aortic  Aneurysm  of  Rheumatic  Origin. — P.  Emile  Weil  and  P.  J. 

Menard  {Bull,  et  Mem.  Soc.  med.  d.  hop.  de  Pans,  1912,  3d,  491)  des- 
cribe a  case  of  aneurysm  of  the  ascending  arch  of  the  aorta,  with  aotic 
insufficiency,  in  a  woman,  aged  forty -four  years.  There  was  no  evidence 
of  hereditary  or  acquired  syphilis.  The  Wassermann  reaction  was 
negative.  The  family  history  was  rheumatic,  and  when  four  years  old 
the  patient  had  suffered  a  severe  attack  of  polyarticular  rheumatism 
with  subsequent  less  severe  attacks  every  winter.  From  the  facts 
that  aneurysm,  with  typical  clinical  and  radioscopic  signs  seemed  to 
follow  the  rheumatism,  and  with  historj^  negative  in  other  respects, 
it  seems  logical  to  consider  the  lesion  of  rheumatic  origin.  Doubtlessly, 
syphilis  must  be  considered  the  most  frequent  cause  of  aneurysm.  It 
is  not  the  only  one.  From  a  careful  review  of  the  literature  Weil  and 
Menard  believe  it  is  established  both  from  pathological  and  histological 
standpoints:  That  aneurysms  may  develop  after  general  infections, 
and  rhematism  particularly.  Clinically  Weil  and  Menard  conclude 
that  aneurysms  of  this  etiology  have  essentially  the  following  features: 
They  develop  in  young  people  usually  aged  under  thirty  years,  follow- 
ing one  or  more  attacks  of  acute  rheumatism.  The  most  frequent 
location  is  on  the  ascending  portion  of  the  aortic  arch  accompanying 
a  valvular  lesion,  usually  aortic  insufficiency.  The  outcome  is  rapid. 
[One  wonders  whether  some  of  these  instances  of  "rheumatic" 
aneurysms  may  not  represent  that  remarkable  dynamic  pulsation  of 
the  elastic  aorta  sometimes  met  with  in  aortic  insufficiency  in  the 
young.— W.  S.  T.] 


Mechanical  Production  of  Fever. — A.  Bock  (Archiv  f.  exp.  Path, 
u.  PharmakoL,  1912.  Ixviii,  1)  has  investigated  the  possibility  of  pro- 
ducing fever  simply  by  mechanical  irritation.  All  observations  have 
been  made  on  experimental  animals.  He  arrives  at  the  following 
conclusions:  (1)  The  sodium  ion  has  the  specific  property  of  raising 
body  temperature.    Intravenous  injection  of  20  c.c.  of  sterile  Ringer's 
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solution  has  no  elTcct  on  the  tenipi'raturc,  whik*  physioloffical  salt 
solution  practically  always  causes  an  elevation.  (2)  Injection  of  20  c.c. 
paraliin  suspension  with  a  content  of  0.01  to  0.1  per  cent,  of  paraflin 
and  2000  to  11,000  particles  of  paraffin  per  1  c.mm.  regularly  leads  to 
elevation  of  temperature  of  ^  to  1°  C.  and  more.  (3)  Injections  of 
electrargol  and  electroplatinol  produce  fever.  (4)  Injection  of  Ringer's 
solution  with  0.1  to  0.3  nig.  arsenic  per  kilo  of  weight  (rabbit)  is  fol- 
lowed by  a  rise  in  temperature.  P^ifty  times  this  dose  causes  an  imme- 
diate fall.  (5).  The  fever  following  the  injection  of  fine  suspensions 
of  paraffin,  silver,  and  platinum  may  be  due  to  a  mechanical  irritation 
of  the  sympathetic  nerve  endings  in  the  vessel  walls  or  to  the  action 
of  products  of  metabolism  of  the  leukocytes,  which  are  formed  as  a 
response  to  the  introduction  of  the  foreign  material. 


Experimental  Digestive  Leukocytosis. — M.  Brasch  {Zeitschr.  f. 
exp.  Path.  u.  Thrrap.,  1912,  x,-281)  approaches  the  question  of  digestive 
leukocytosis,  about  which  there  has  never  been  unanimity,  from  the 
experimental  side.  He  records  numerous  experiments  on  rabbits 
and  dogs  and  finds  that  a  digestive  leukocytosis  follows  the  taking  of 
food  during  hunger  practically  without  exception.  The  kind  of  food 
seems  to  be  of  minor  importance,  as  it  was  observed  to  occur  after 
giving  nucleic  acid,  protein,  fat,  and  carbohydrate.  The  leukocytosis 
appears  within  four  to  ten  hours  after  the  food  is  given.  In  rabbits 
it  is  generally  the  small  lymphocytes  which  are  particularly  increased, 
though  at  times  there  is  a  uniform  increase  in  all  varieties  of  leukocyte. 
In  the  dog,  on  the  other  hand,  the  latter  condition  is  found,  or  there 
is  a  leukocytosis  due  to  increase  of  neutrophilic  polynuclear  cells. 
The  digestive  leukocytosis  is  not  to  be  considered  as  a  protective 
reaction  of  the  organism,  such  as  one  observes  after  injection  of  foreign 
matters  into  the  body. 


Paroxysmal  Ventricular  Tachysystole  of  Psychic  Origin.^ — K.  Kure 
{Deutsch.  Arch.  f.  Iclin.  Med.,  1912,  cvi,  33)  reports  the  study  of  an 
eleven  year  old  girl  with  tachycardia  due  to  ventricular  extra-systoles. 
The  attacks  were  brought  on  by  psychic  irritation.  Analysis  of  simul- 
taneous tracings  of  veins,  artery,  and  heart  apex  demontrated  the  fact 
that  the  condition  was  essentially  a  ventricular  tachysystole  which 
was  quite  independent  of  auricular  rhythm.  Wiiether  in  this  case  the 
ventricular  tachsystole  was  due  to  heterotopic  native  impulses  in 
the  ventricles  or  whether  it  arose  through  an  increase  of  the  irritability 
(Anspruchsfiihigkeit)  of  a  certain  part  of  the  ventricle  is  not  clear. 
It  is,  nevertheless,  highly  probable  that  in  this  cases  the  extra- 
systoles  are  attributable  to  stimulation  of  the  accelerans.  As  a  result 
of  the  ventricular  tachysystole,  a  complete  dissociation  was  produced 
temporarily.  Kure  suggests  that  a  part  of  the  cases  of  paroxysmal 
tachycardia  are  due  to  ventricular  extrasystoles.  [An  observation 
which  has  been  made  by  many  students. — W.  S.  T.] 


The  Chemistry  of  Tuberculous  Sputa. — R.  Eisp:lt  {Zeitschr.  f.  Jclin. 
Med.,  1912,  Ixxv,  71)  has  studied  tuberculous  sputa  particularly  with 
reference  to  their  enzymatic  activities.  The  methods  of  examination 
are  described  in  detail.    He  finds  that  the  proteolytic  enzyme  usually 
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present  in  tuberculous  sputa  is  a  tryptase,  but  it  is  by  no  means  so 
constantly  present  as  has  been  supposed  heretofore.  Frequently 
tryptase  alternates  with  antitryptase  in  the  sputum.  Usually  this 
is' the  case  during  febrile  periods.  Like  pancreatic  trypsin,  the  try- 
ptase of  the  sputum,  activated  with  calcium  salts,  has  plastein- 
forming  activity,  which  is  retained  in  the  presence  of  antitryptase. 
Lipolytic  enzymes  were  not  demonstrable.  The  proteolytic  activity 
varies  inversely  with  the  coagulable  protein  of  the  sputum  and  directly 
with  the  quantity  of  albumoses  and  amino-acids.  Chemical  examina- 
tion of  tuberculous  sputa  showed  that  of  all  inflammatory  lung 
diseases  tuberculosis  is  associated  with  the  highest  values  for  coagulable 
protein.  Albumoses  are  also  more  abundant  than  in  other  diseases. 
Peptones,  on  the  other  hand,  are  present  only  in  traces;  it  is 
probable  that  they  are  absorbed  almost  as  rapidly  as  formed.  Of 
other  nitrogenous  l)odies,  the  large  quantity  of  incoagulable  nitrogen 
(Rest-N)  is  striking.  It  is  chiefly  in  the  form  of  glycosamine  and 
amino-acids. 


Adrenalin  in  Pathological  Sera. — Stewart  {Jour.  Exper.  Med.,  1912, 
XV,  547)  attempted  to  demonstrate  adrenalin  in  the  sera  of  blood 
obtained  by  venesection  from  14  patients  suffering  with  different 
maladies  among  which  were  malignant  Graves'  disease,  myxedema, 
chronic  nephritis,  arteriosclerosis,  angina  pectoris,  syphilis,  general 
paresis,  gout,  and  pneumonia.  For  detection  of  adrenalin  in  blood 
serum  Stewart  suspended  rabbit  intestinal  and  uterine  segments  in 
Ringer's  solution  and  measured  the  increase  in  the  size  of  the  beats 
and  the  degree  of  muscle  tone  when  the  medium  was  replaced  by  the 
serum  in  question.  No  one  of  the  pathological  sera  yielded  evidence 
of  the  presence  of  adrenalin.  This  result  is  explained  by  Stewart's 
experimental  work.  Serum  from  the  adrenal  veins  of  the  dog  (Collected 
with  the  least  possible  disturbance  gave  a  negative  reaction.  Whereas 
in  serum  collected  during  mechanical  stimulation  of  the  gland  the  reac- 
tion was  distinctly  positive.  Stimulation  of  the  splanchnics  changed  a 
negative  reaction  to  positive  in  serum  of  blood  from  the  inferior  vena 
cava,  draining  the  adrenal  and  lumbar  veins.  The  general  admixed 
blood  of  the  inferior  vena  cava  and  elsewhere  more  distant  in  the 
general  circulation  failed  to  show  the  presence  of  adrenalin  whether 
"the  splanchnics  were  stimulated  or  not.  The  cause  of  the  negative 
result  is  without  doubt  the  high  degree  of  dilution  in  the  inferior  vena 
cava  of  the  blood  comhig  from  the  adrenals,  greater  than  a  dilution  of 
1  to  1,000,000  as  measured  by  this  method. 


Malarial  Pigment  and  the  Malarial  Paroxysm. — Brown  has  shown 
that  the  pigment  elaborated  from  the  hemoglobin  of  the  red  blood 
corpuscle  by  the  malarial  parasite  and  liberated  into  the  circulation 
of  the  host  at  the  time  of  segmentation  of  the  parasite  is  undoubtedly 
hematin.  In  his  work  upon  hematin  metobolism  he  noted  that  a 
rabbit  receiving  an  intravenous  injection  of  this  pigment  developed  a 
very  pronounced  shaking  chill  strikingly  like  that  of  malaria.  With  the 
hope  of  finding  in  this  substance  one  of  the  hypothetical  toxins  opera- 
tive in  malaria  Brown  {Jour.  Exper.  Med.,  1912,  xv,  579)  undertook 
a  series  of  ninty  observations  upon  the  effect  of  the  intravenous  injec- 
tion of  alkaline  hematin  in  rabbits.     The  hematin  used  was  derived 


MKniciVK  005 

from  ralil)it.  doj;.  and  ox  liUxxl,  the  cH'ihi  ln-iiii;  tlic  same  in  rac'i  instance. 
After  careful  pre\  ioiis  records  of  tein{)crature,  and  observations  of  the 
effect  of  the  alkaline  inedinni,  the  injections  in  (|ne>tion  were  nia  le  intra- 
venously. Siini)le  «alcidation  on  the  basis  of  4.47  per  cent,  hcniatin 
in  henioglohin  and  a  1  per  cent,  (at  lea.st)  infection  of  the  red  blood 
corpu.scles  would  give  3.7  inilligram.sof  hematin  per  kilo  of  body  weight 
as  the  amount  liberated  in  an  average  paro.xysm  of  malaria.  Brown's 
dosage  was  from  1 .3  milligrams  to  28  milligrams  per  kilo  of  l)ody  weight, 
corresponding  roughly  to  an  injection  of  0.3  to  7.5  per  cent,  of  the  red 
blood  corpuscles.  Without  exception  every  dose  of  hematin  adminis- 
tered elicited  a  definite  temperature  response.  Within  certain  limits 
the  extent  of  temperature  elevation  was  proportional  to  the  amount 
of  hematin  injected.  Even  other  features  suggest  a  malarial  paroxysm. 
After  a  short  period  of  restiveness  the  temperature  rises  and  the 
animal's  skin  becomes  pale,  cyanotic,  and  cold.  There  is  even  shiver- 
ing. This  stage  of  chill  lasts  an  hour  and  is  terminated  abruptly  by  a 
dilation  of  the  superficial  vessels,  the  ears  becoming  flushed  and  hot. 
This  coincides  with  the  initial  drop  and  the  duration  of  temperature 
above  normal.  In  a  word  the  injection  produces  a  paroxysm  character- 
ized by  a  short  prodromal  stage,  a  stage  of  chill  and  rise  in  temper- 
ature, and  a  hot  stage,  identical  in  details  with  the  corresponding 
ones  in  the  paro.xysm  of  human  malaria.  In  the  estimate  of  Brown, 
the  pigment  hematin  as  liberated  by  the  malarial  parasite  into  the  cir- 
culation of  the  human  host  is  at  least  a  potentially  toxic  substance. 


Albuminuria  and  Cylindruria. —  Barrixger  and  Warren  (Arch, 
hit.  Med.,  1912,  ix,  657)  have  studied  the  question  of  the  significance 
of  albumin  and  casts  in  the  urine  of  apparently  healthy  men.  The 
material  at  their  disposal  were  the  records  of  396  men  examined  for 
life  insurance  ten  years  before.  As  far  as  ordinary  physical  examination 
could  determine,  they  were  normal  at  that  time  except  for  the  presence 
in  the  urine  of  serum  albumin  with  or  without  casts.  They  were 
divided  into  three  groups,  as  follows:  115  showed  simple  albumin- 
uria; 203,  albuminuria  and  a  few  hyaline  casts;  53,  albuminuria  and 
a  few  granular  casts.  The  incidence  of  albumin  and  of  granular  casts 
increased  with  each  decade,  but  the  decade-incidence  of  the  hyaline- 
cast  groups  was  almost  equal.  Ten  years  after  these  records,  70 
of  the  orginal  list  vrere  visited  and  examined.  No  one  of  20  in 
the  group  of  simple  albuminuria  had  interstitial  nephritis.  In  8 
the  same  condition  persisted,  30  of  the  men  had  showed  albumin  w'ith 
hyaline  casts.  One  of  these  had  developed  nephritis,  in  comparison 
to  2  of  the  group  with  albumin  and  granular  casts.  Two  in  the  second 
group  and  5  in  the  third  were  doubtful.  In  the  entire  series  of  70  men, 
38  were  free  from  cardiac  or  renal  disease.  Three  surely  and  7  possibly 
have  chronic  interstitial  nephritis,  22  still  show  the  same  urinary 
condition  as  they  did  ten  years  ago.  The  mortality  of  the  original 
group  was  decidedly  high,  25  instead  16  as  it  would  have  been  com- 
puted for  men  free  of  albumin  and  otherwise  normal.  The  absence 
of  nephritis  shown  in  the  20  cases  of  simple  albuminuria,  after  ten  years, 
and  the  low  mortality  in  this  group  from  renal  and  arterial  disease 
indicate  that  it  is  exceptional  for  the  albuminuria  of  young  adults  to 
become  a  symptom  of  incipient  nephritis.- 
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The  Influence  of  an  Aseptic  Serous  Inflammation  upon  the  Disso- 
lution of  Catgut. — Callam  (Deutsch.  Zeitsch.  f.  Cliir.,  1912,  cxviii,  265) 
says  that  an  aseptic  serous  inflammation  delays  the  dissolution  of 
catgut  in  the  mouse,  an  animal  which  absorbs  the  thread  very  quickly 
in  the  presence  of  severe  suppuration.  In  the  cases  where  the  reaction 
on  the  inserted  catgut  is  slight,  as  in  the  guinea-pig,  no  effect  could 
be  shown.  The  results  of  his  experiments  show  that  an  artificial 
inflammation  delays  the  absorption  of  catgut  in  the  body  of  the  white 
mouse.  The  uninfluenced  process  is  nothing  more  than  an  aseptic 
suppuration.  This  process  is  moderated  because  the  edema,  caused 
by  the  artificial  aseptic  inflammation,  scatters  the  leukocytes  and 
permits  only  a  slow  development  of  their  contained  digestive  strength. 
The  tissues,  therefore,  which  are  subjected  to  the  peptic  influence, 
as  well  as  the  catgut,  undergo  less  damage.  Callam,  in  this  way, 
coincides  with  the  view  of  Bier,  that  the  inflammation  and  its  inherent 
healing  power  serve  to  moderate  the  damage  done  by  the  exciting 
cause  of  the  inflammation.  Since,  as  Joseph  says  in  his  text-book 
on  hyperemia  treatment,  the  slower  and  more  mild  the  abnormal 
chemical  process  set  up  by  the  inflammation,  attacks  the  surrounding 
tissue,  the  more  time  the  tissue  has  to  guard  itself  against  the  hurtful 
influence  and  to  prevent  the  threatened  field  from  damage  and  destruc- 
tion. The  flames  which  scorch  the  flesh  of  the  unfortunate  one  in  a 
few  moments,  allows  the  body  no  defence.  So  with  the  summer  sun, 
which  barns  the  body  during  weeks  and  months.  The  bacterial 
inflammations  act  in  a  similar  manner.  We  have  here  a  scientific 
explanation  for  the  fact,  discovered  empirically,  that  catgut  impreg- 
nated with  antiseptics  are  destroyed  more  slowly  than  the  catgut 
without  antiseptic  impregnation.  When  the  inflammatory  irritation 
does  not  cause  edema  of  the  tissues  in  which  the  catgut  lies,  the  aseptic 
leukocytosis  can  develop  more  quickly  and  digest  the  catgut  and  tissues. 


J 


An  Experimental  Contribution  Concerning  the  Formation  of  Bone 
from  the  Injection  or  Implantation  of  Periosteum  Emulsion. — Jokoi 
(Deutsch.  Zeitsch.  f.  Chir.,  1912,  cxviii,  433),  following  the  work  of 
Nakahara  and  Dilger  in  the  production  of  bone  formation,  carried 
out   their   experiments,    chiefly   on   rabbits,    rarely   on   dogs.     They 
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removed  periosteum  from  the  til)ia  and  with  sharj)  instruinents  divided 
it  into  small  pieces.  These  were  imphinted  subcutaneously  or  in  the 
muscles.  After  varying  periods  they  were  cut  out  of  the  tissues  and 
examinetl.  From  autoplastic  implantation  or  injection  of  periosteum 
enuilsion,  Jokoi  could,  in  (J  out  of  7  experiments,  produce  a  more  or 
less  nuirked  hone  formation.  The  active  hone  formation  de{)ends, 
above  all,  upon  the  mechanical  relations  of  the  implanted  or  injected 
pieces  of  periosteum  to  the  surroundinj;  tissues.  In  the  unsuccessful 
experiments  these  were  always  shrivelled  up  or  rolled  together.  In 
one  of  the  experiments  he  established  that  the  new-formed  piece  of 
bone  had  not  undergone  any  absorption,  but  had  shown  rather  a 
tendency  to  wider  extension.  From  homoioplastic  implantation  or 
injection  of  periosteum  emulsion  also,  bone  formation  can  be  produced, 
although  not  so  frequently  or  so  markedly  as  from  the  autoplastic. 
From  heteroplastic  implantation  or  injection  of  periosteum  emulsion, 
no  bone  formation  could  be  produced.  The  associated  injection  of 
fresh  blood  of  the  same  animal  appeared  to  have  no  favorable  influence 
upon  the  osteoblastic  activity  of  the  transplanted  pieces  of  periosteum. 
In  all  the  experiments  the  associated  particles  of  bone  underwent 
lacunar  absorption. 


Small    Plastic    Operations    on    the    Fingers    and    Hands. — Klapp 

(Devtsch.  Zcitsch.  f.  Chir.,  1912,  cxviii,  479)  reports  several  ingenious 
operations  to  make  the  hand  more  useful  after  injuries.  When  a 
finger  has  been  cut  off  and  the  cut  surface  is  even,  it  has  usually  been 
necessary  to  remove  a  piece  of  the  phalanx  in  order  that  the  end  of 
the  bone  could  be  covered  by  the  skin  and  underlying  soft  tissues. 
This  sacrifices  some  of  the  length  of  the  finger  and  increases  the  loss 
of  function  seriously,  particularly  in  certain  occupations,  as  in  physi- 
cians and  piano  players.  In  one  case  in  which  the  end  of  a  finger  had 
been  cut  oft"  obliquely  at  the  level  of  the  middle  of  the  finger-nail,  a 
palmar  flap  having  a  lateral  attachment  was  made  and  carried  over 
the  end  of  the  bone,  its  free  end  being  sutured  in  place  on  the  opposite 
side  of  the  finger.  ^Yhen  the  cut  is  transverse,  by  a  transverse  incision 
on  the  palmar  side  a  short  distance  from  the  cut  margin  of  skin,  a  flap 
can  be  made  which  is  attached  on  both  sides.  This  can  be  drawn  by 
sutures  as  a  bridge  of  tissue  over  the  end  of  the  bone.  In  a  case  in 
which  the  thumb  was  entirely  removed,  even  with  the  side  of  the 
hand,  Klapp  separated  the  metacarpal  bone  of  the  thumb  from  the 
rest  of  the  hand  by  dividing  the  soft  tissues  between.  Two  skin  flaps 
were  formed,  one  from  the  palmar  and  the  other  from  the  dorsal  side. 
The  interossei  muscles  were  then  divided,  and  one  skin  flap  was  used  to 
cover  the  raw  surface  on  the  thumb  side,  while  the  other  flap  was  made 
to  cover  the  raw  surface  on  the  hand  side.  In  this  way  the  patient 
was  given  a  short  but  very  useful  stump  for  a  thumb.  An  illustration 
shows  the  repaired  had  grasping  the  handle  of  a  mallet,  the  improvised 
stump  of  the  thumb  seeming  to  add  much  to  the  firmness  of  the  grasp. 


The  Clinical  Utilization  of  the  Coagulation  Time  of  the  Blood  in 
Jaundice. — Kunika  (Deutsch.  Zeiisch.  f.  Chir.,  1912,  cxviii,  574)  says 
that  the  taking  of  the  coagulation  time  of  the  blood  is  rarely  used 
in  practical  medicine  because  the  methods  thus  far  employed  are  not 
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easily  carried  out.  He  believes  the  Kottmann  method  is  easy  of 
performance  and  very  reliable.  In  many  patients  jaundiced  from 
gallstone  disease,  the  clotting  time  is  normal,  and  there  is  no  inclina- 
tion to  hemorrhage.  In  very  grave  cases  of  jaundice  in  which  there  is 
a  tendency  to  hemorrhage,  the  ability  of  the  blood  to  clot  is  very 
much  lowered.  This  is  independent  of  the  intensity  of  the  jaundice. 
When  in  patients  with  jaundice,  who  come  for  operation,  an  examina- 
tion shows  a  retarded  clotting  time  of  the  blood,  we  may  assume  the 
existence  of  an  advanced  stage  of  a  liver  affection,  which  renders  the 
case  no  longer  suitable  for  operation.  The  examination  of  the  coagu- 
lation time  of  the  blood  has  a  diagnostic  and  prognostic  value  for  the 
practical  physician,  and  especially  for  the  surgeon,  since  it  permits 
him  to  avoid  a  dangerous  operation.  It  is  also  an  important  aid  for 
the  diirerential  diagnosis  of  jaundice. 


The  Surgery  of  the  Deep  Pelvic  Lymph  Nodes. — Kotzulla 
{Dcutsch.  Zcitsch.  f.  Chir.,  1912,  cxix,  55)  says  that  the  surgery  of  the 
deep  pelvic  nodes  is  concerned  chiefly  with  malignant  degeneration 
and  tuberculosis.  In  malignant  disease  we  can  limit  the  extirpation 
to  the  inguinal  region  only  in  the  beginning  of  the  disease.  In  every 
other  case,  that  is,  whenever  there  is  only  a  slight  suspicion  that  the 
disease  has  already  advanced,  it  becomes  necessary  to  lay  open  the 
femoral  canal,  and  after  dividing  Poupart's  ligament  to  investigate 
the  suprafemoral  nodes.  If  these  are  diseased  we  should  proceed 
further.  In  tuberculosis  a  radical  procedure  is  also  necessary.  In 
general  an  excision  of  the  superficial  nodes  should  be  done  only  when 
the  disease  is  actually  limited  to  these,  in  all  other  cases  a  radical 
operation  being  necessary.  It  is  to  be  admitted  that  an  undiscrimin- 
ating  search  for  the  deep  pelvic  nodes  is  to  be  avoided,  in  view  of  the 
considerable  danger  of  lymph  stasis  and  chronic  edema  of  the  extremity. 
In  the  absence  of  contraindications,  the  exposure  should  include  the 
suprafemoral  or  deeper  nodes.  The  chief  contraindications  will  be: 
The  existence  of  generalized  tuberculosis,  the  simultaneous  existence 
of  disease  of  vital  organs,  and  the  invasion  of  the  more  centrally 
located  groups  of  nodes  which  are  not  surgically  accessible.  The  age 
and  general  condition  of  the  patient  are  also  to  be  considered.  The 
operation  of  choice  is  that  of  Sprengel.  He  extirpates  the  usually 
diseased  inguinal  nodes  by  means  of  a  longitudinal  incision,  and  lays 
the  femoral  vessels  free  to  Poupart's  ligament.  In  order  to  have  a 
free  exposure  and  to  command  the  anatomy  of  this  region  so  as  to 
avoid  untoward  accidents,  the  ligament  is  divided  opposite  the  vessels. 
By  an  oblique  incision  along  Poupart's  hgament  the  reflection  of  the 
peritoneum  is  exposed.  By  elevation  of  the  pelvis  the  peritoneum  is 
carried  backward  so  that  the  nodes  and  large  vessels  are  exposed. 
Now  follows  the  extirpation  of  the  nodes  under  continuous  control 
of  the  vessels  up  to  the  bifurcation  of  the  common  iliac  vessels.  The 
wound  is  partially  closed  by  sutures  and  the  rest  by  gauze  packing. 
The  prognosis  of  the  operation  is  relatively  favorable.  While  it  is 
extensive  the  shock  produced  by  it  is  relatively  slight.  None  of  the 
patients  died  during  or  at  the  end  of  the  operation.  The  further 
prognosis,  especially  in  malignant  disease,  depends  naturally  upon  the 
extent  of  the  disease.    The  cases  which  are  in  the  beginning  stages 
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of  the  disease  promise  a  j^'ooil  pormancut  result.  If,  however,  the 
deep  pelvic  nodes  are  already  involved  to  a  considerable  degree,  the 
prognosis  will  \ary  with  the  grade  of  the  tlisease.  Such  cases  will  prob- 
ably be  excluded  ultimately  from  those  suitable  for  operation.  The 
prognosis  in  tuberculosis  is  generally  favorabh*. 

Statistical  Contribution  Concerning  the  Result  of  the  Wilms  Method 
of  Treating  the  Stump  in  Resection  of  the  Stomach. — Kuxika 
(Dcutsc/i.  Zcifscli.  f.  Chir.,  1!)12,  cxix,  -is;^)  descril)es  the  technique  as 
follows:  A  metlian  incision  is  made,  beginning  at  the  xyphoid  car- 
tilage. The  pyloric  portion  of  the  stomach  is  l)rought  forward  as  far 
as  possible,  and  the  extent  of  the  tumor,  the  lymph-node  involvement, 
and  the  adhesions  are  established.  The  gastrocolic  ligament  is  now 
divided,  after  double  ligature  of  its  vessels.  The  nodes  in  the  gastro- 
colic ligament  remain  attached  to  the  stomach.  The  separation  will 
be  carried  in  the  direction  of  the  duodenum  as  far  as  the  enlarged 
nodes  extend,  or  otherwise  a  thumb's  breadth  beyond  the  tumor. 
The  upper  portion  of  the  duodenum  is  also  isolated  on  all  sides.  The 
lesser  omentum  is  divided  beyond  the  palpably  enlarged  nodes  between 
clamps  or  ligatures.  The  exposure  must  extend  considerably  further 
on  the  cardiac  side  than  on  the  duodenal.  Then  follows  the  division 
of  the  duodenum.  A  strong  closing  suture  is  applied  in  the  pressure 
groove  made  in  the  duodenal  stump  by  the  clamp,  and  is  tied.  This 
with  the  stump  is  inverted  by  one  or  two  purse-string  sutures.  After 
the  turning  in  of  the  stump  the  ligature  closing  it  is  removed.  The 
gastric  stump  will  then  be  closed  in  its  upper  half  dow^n  to  the  opening 
left  for  anastomosis,  which  will  be  united  to  one  in  a  coil  of  the  jejunum 
passed  through  an  opening  in  the  mesocolon.  The  wall  of  the  small 
intestine  at  the  anastomosis  is  made  to  cover  some  of  the  sutures 
closing  the  divided  end  of  the  stomach  for  a  short  distance  above  the 
anastomotic  opening.  This  strengthens  the  weakest  place  in  the 
anastomosis.  The  afferent  limb  of  the  anastomosed  loop  of  the  jejunum 
is  fixed  to  the  margins  of  the  opening  in  the  mesocolon  by  several 
sutures  to  prevent  later  ileus  from  the  passing  through  the  opening 
of  another  coil  of  intestine.  After  the  usual  cleansing  of  the  field  of 
operation,  and  covering  of  the  sutures  with  omentum,  the  abdominal 
wound  is  closed  in  layers  in  the  usual  way.  Fourteen  cases  operated 
on  in  this  way  by  Wilms  are  reported.  All  but  one  left  the  hospital 
well,  this  one  dying  of  an  intercurrent  pneumonia. 


A  Study  of  Vesico-intestinal  Fistulae. — Prist avp:sco  (Jour.  d'Urol., 
1912,  ii,  321 J  says  that  acquired  vesico-intestinal  fistulae  consti- 
tute a  rare  affection.  They  can  be  divided  into  three  catagories, 
according  to  the  segment  of  the  digestive  tube  in  communication  with 
the  bladder  and  according  to  their  characteristics:  (1)  Those  between 
the  bladder  and  the  rectum,  and  large  intestine  in  general.  (2)  Those 
communicating  with  the  acquired  intestinal  diverticula  with  a  pre- 
dilection for  the  sigmoid  colon.  (3)  Those  communicating  with  the 
appendix,  ileum,  or  colon.  Of  the  three  kinds,  the  diverticulo-vesical 
fistulse  are  the  most  rare,  their  proportion  being  about  2  per  cent. 
All  varieties  have  their  origin  in  common  causes,  that  is,  they  may 
be  due   to   trauma,   inflammation,   cancer,   and   tuberculosis.     More 
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rarely  tliey  may  be  due  to  actinomycosis  or  syphilis.  The  symptoms, 
aside  from  those  of  the  causal  affection,  are  the  emission  of  gas,  fecal 
matter,  or  alimentary  debris  by  the  urethra,  and  the  escape  of  urine 
by  the  anus.  Later  are  added  those  of  secondary  infection,  and  the 
constitutional  symptoms.  The  diagnosis  of  recto-vesical  fistula  is 
made  by  the  recognition,  by  the  rectal  touch  or  rectoscopy,  of  the 
fistulous  orifice.  The  diagnosis  of  the  appendiculo-vesical  variety  is 
made  more  certain  or  probable  when  it  is  preceded  by  an  appen- 
dicitis. The  diverticulo-vesical  can  only  be  suspected  in  patients 
sufl'ering  from  disease  of  the  heart  or  liver  with  edema,  and  in  those 
in  whom  one  establishes  a  painful  swelling  in  the  left  iliac  fossa.  One 
can  only  make  conjecture  as  to  Avhether  the  abnormal  communication 
is  direct  or  indirect.  In  the  female  it  is  nearly  always  indirect.  The 
prognosis  of  vesico-intestinal  fistuke  is  grave.  The  average  duration 
of  life,  according  to  Pascal,  is  three  years.  The  treatment  should  be 
preventive  in  the  cases  in  which  the  fistula  is  threatened,  and  it  is 
directed  to  the  diseased  organs  (bladder,  intestine,  or  neighboring 
organs)  to  guard  against  the  fistula  formation.  The  treatment  will 
be  palliative  in  inoperable  cases  (tuberculosis,  cancer,  etc.).  Medical 
treatment,  local,  and  general,  should  always  be  employed  in  cases  of 
vesico-intestinal  fistula  to  prevent  infection  along  the  ureter  to  the 
pelvis  and  kidney.  It  will  be  preparatory  to  operation  and  will  aid 
in  the  cure  of  cases  operated  on.  The  surgical  treatment  consists  in 
the  removal  of  the  abnormal  communication.  For  this  purpose 
several  paths  have  been  tried,  but  the  best,  according  to  the  results 
obtained,  appear  to  be  the  peritoneal  and  transvesical. 
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Treatment  of  Dislocation  of  the  Head  of  the  Radius  Complicated 
by  Fracture  of  the  Ulna. — Ashhurst  (Annals  of  Surgery,  1912,  Ivi, 
631)  says  that  in  recent  cases  reduction  of  the  dislocated  radial  head 
should  be  secured,  by  arthrotomy  and  capsulorrhaphy  if  necessary. 
As  Kirmissen  says,  in  such  injuries  the  dislocation  is  everything,  the 
fracture  nothing.  When  reduction  is  secured  the  fracture  almost 
invariably  falls  into  good  position.  If  it  does  not,  it  may  be  fixed  by 
suture  or  plate.  In  old  cases  with  the  ulna  united,  attempt  reduction 
of  the  dislocation  by  arthrotomy,  and  retain  the  radius  in  place  by 
capsulorrhaphy.  If  reduction  after  arthrotomy  proves  impossible, 
hs  it  may  if  the  ulna  has  united  in  bad  position,  it  is  better  to  excise 
the  head  of  the  radius  than  to  interfere  with  the  ulna,  unless  the 
deformity  in  the  ulna  is  extreme.  In  such  cases  osteotomy  of  the  ulna 
may  be  done.  In  old  cases  with  non-union  of  the  ulna,  expose  the 
ulna  fracture  first,  and  after  freeing  the  fragments,  secure  reduction 
of  the  dislocation  (by  arthrotomy  if  necessary,  including  capsulor- 
rhaphy) ;  then  treat  the  ulnar  fracture  as  if  no  dislocation  had  existed. 
In  cases  with  musculospiral  paralysis,  excision  of  the  radial  head 
failed  to  secure  a  good  result  in  1  case  (Zschock),  and  there  is  no 
evidence  that  reduction  and  capsulorrhaphy  would  not  have  been 
successful  in  two  others  (Albertin,  Kammerer)  in  which  excision  was 
done. 
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The  Treatment  of  Syphilis  with  Neosalvarsan. — Wolff  and 
Mui.ZKK  [Munch,  tnrd.  W'och.,  1912,  lix,  17()(jl  report  their  results  with 
the  use  of  neosalvarsan  in  30  cases  of  syphilis.  They  coneliule  that 
neosalvarsan  is  far  less  powerful  than  salvarsan  as  a  specific  for  syphilis 
even  when  used  in  larger  quantities,  and  that  it  is  far  more  dangerous. 
They  warn  particularly  against  its  use  in  ambulant  patients.  The 
toxic  effects  observed  were  as  follows:  A  chill  in  1  ease;  Herxheimer's 
reaction  in  3  cases;  headache,  vomiting,  and  diarrhea  in  14  cases; 
extensive  drug  eruptions  in  4  cases;  herpes  labialis  in  2  cases;  nephritis, 
paralysis,  and  other  severe  symptoms  in  1  case. 


Experiences  with  Neosalvarsan. — Kall  {Munch,  med.  Woch.,  1912, 
lix,  1714),  upon  the  basis  of  39  cases  of  syphilis  treated  with  neosal- 
varsan, warns  against  frequent  repetitions  of  injections  because  he 
observed  severe  toxic  effects  following  the  use  of  neosalvarsan  in  this 
way.  He  also  condemns  the  recommendation  that  ambulant  patients 
be  treated  with  neosalvarsan. 


The  Treatment  of  Gout  with  Atophan. — Bach  and  Strauss  {Munch, 
med.  Woch.,  1912,  lix,  1714)  report  19  cases  of  gout  treated  with  atophan 
in  doses  of  0.5  gram  combined  with  sodium  bicarbonate,  5  grams,  at 
four-hour  intervals  for  three-day  periods.  These  periods  of  atophan 
treatment  were  followed  in  every  instance  by  an  increased  uric  acid 
excretion  to  double  that  existing  before  the  treatment.  Usually  the 
increase  in  the  uric  acid  was  noted  on  the  first  day  of  the  administra- 
tion of  atophan.  The  withdrawal  of  the  remiedy  was  followed  by  a 
decline  of  the  uric  acid  excretion  below  the  normal  that  slowly  rose 
to  its  former  level.  The  administration  of  the  remedy  gave  rise  to 
no  kidney  irritation  and  no  increase  in  the  amount  of  the  lu'ine.  In 
fact  2  patients  with  contracted  kidneys  bore  atophan  without  any 
untoward  symptoms  and  with  no  change  in  the  urinary  findings 
regarding  albumin  and  casts. 


The  Treatment  of  Diphtheria  Carriers  by  Overriding  with  Staphy- 
lococcus Aureus. — Lorenz  and  Ravenel  {Jour.  Anicr.  Med.  Assoc, 
1912,  lix,  690)  report  their  results  with  reference  to  ridding  the  throats 
of  diphtheria  bacilli  by  means  of  a  staphylococcus  aureus  spray.  In 
all  17  patients  received  this  form  of  treatment.  Three  were  carriers, 
pure  and  simple,  never  having  shown  local  or  general  symptoms  of 
diphtheria.  Six  patients  had  clinical  symptoms  of  diphtheria,  but 
persisted  as  carriers  long  after  convalescence  had  been  established. 
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In  8  casrs  the  staphylococcus  si)ray  was  used  early  in  the  course  of  the 
<lij)litheria.  The  preparation  used  was  a  fresh  suspension  of  the 
Stapliylococeus  pyogenes  aureus  in  normal  saline  solution  or  a  Ijouillon 
culture  twelve  hours  old.  The  spray  was  given  at  a  temperature  of 
96°  F.  Sufficient  was  used  to  make  the  pharynx  "dripping  wet"  and 
the  nasal  cavities  were  sprayed  until  the  liquid  ran  down  the  back  of 
the  throat.  They  advise  a  combined  nasal  and  throat  spray,  to  be 
gi\en  at  four-hour  intervals  on  two  succeeding  days;  the  first  swab 
for  examination  should  be  made  the  third  day.  The  best  results  were 
obtained  in  the  diphtheria  bacillus  carriers.  In  2  ca.ses  negative 
reports  were  received  after  six  applications  of  the  spray,  and  in  the 
third  after  nine  applications.  Four  other  cases  cleared  up  within  one 
week,  but  on  the  other  hand  one  required  six  weeks  and  another 
fifty  days  of  treatment  before  the  throat  was  freed  of  diphtheria 
bacilli.  Lorenz  and  Ravenel  believe  that  in  those  cases  where  the 
spray  was  used  early  in  the  course  of  the  disease,  better  results  were 
obtained  in  those  patients  treated  with  the  staphylococcus  spray  than 
in  those  treated  by  the  ordinary  antiseptic  applications. 


Vaccination  for  Typhoid  by  Living  Sensibilized  Bacilli  Typhosi. — 
Bkougiitox-Alcock  {Lancet,  1912,  clxxxiii,  504)  draws  the  following 
conclusions  from  his  observations  as  to  the  effect  of  vaccination  with 
sensibilized  typhoid  bacilli.  (1)  The  successful  experiments  on  man 
by  the  method  of  .Besredka  have  taken  us  one  step  forward  in  the 
application  of  vaccination.  Cannot  the  sensibilized  living  Bacillus 
typhosus  be  considered  in  the  same  light  as  the  virus  of  smallpox, 
attenuated  or  modified  by  the  immunized  calf-lymph,  and  Avhich 
gives  rise  to  a  specific  immunity  that  may  be  ^■erily  called  ideal? 
(2)  The  sensibilized  living  bacilli  remain  alive  over  four  months  without 
exceptional  precautions,  and  their  preparation  is  simple,  rapid,  and 
practical.  (3)  The  first  dose  for  a  woman  of  average  size  should  be 
500,000,000  sensibilized  living  bacilli  in  1  c.c.  of  0.8  per  cent,  saline. 
For  a  man  of  good  physique  the  first  dose  should  be  750,000,000  in  1 
c.c.  of  0.8  per  cent,  saline.  The  second  dose,  seven  to  nine  days  later, 
should  be  double  these  quantities.  The  dose  of  500,000,000  represents 
1  c.c.  of  a  culture  of  twenty-four  hours  on  gelose  Avithout  peptone  in 
•100  c.c.  of  saline.  Diluted  1  to  40  and  at  the  dose  of  0.1  c.c.  it  fixes  0.1 
c.c.  of  titrated  guinea-pigs  complement.  (4)  There  is  no  general 
reaction  and  only  an  insignificant  local  reaction  following  these  injec- 
tions. The  patient  is  in  no  Avay  obliged  to  change  his  daily  routine  of 
living.  These  results  are  in  marked  contrast  with  Broughton-Alcock's 
experience  of  the  reactions  following  the  injections  of  the  same  number 
of  killed  bacilli  in  the  vaccine  of  AYright-Leishman.  An  elevated 
temperature,  a  previous  history  of  typhoid,  and  the  time  of  menstru- 
ation are  not  contraindications  to  the  giving  of  the  living  sensibilized 
Bacilli  typhosi.  (6)  The  sera  of  persons  injected  with  sensibilized 
Bacilli  typhosi  have  not  been  found  to  dcAiate  complement  and  only 
rarely  to  agglutinate  an  emulsion  of  a  3'oung  culture.  Their  addition, 
how^ever,  markedly  increases  phagocytosis.  Probably  they  also  contain 
anti-endotoxin  bodies.  (7)  The  detected  presence  of  specific  ambo- 
ceptors, agglutinins,  bacteriolysins,  cannot  be  said  to  show  the  degree 
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of  iiiuminity  attained.  The  results  of  experiments  in  vitro  cannot 
be  interpreted  as  denoting  the  state  of  the  patient's  resistance.  (S)  As 
it  has  been  asserted  by  all  authors  that  vaccination  by  living  micro- 
organisms is  the  most  eH'ecti\c,  and,  moreover,  tliis  has  been  proved 
by  the  experiments  on  chimpanzees  made  liy  Metchnikofl"  and  IJes- 
redka,  and  as  Broughton-Alcock's  observations  on  man  have  proved 
tlie  innocuousness  of  the  Hving  sensibilized  Hacillus  typhosus,  he 
presumes  to  conclude  that  this  method  ought  by  preference  to  be 
applied  to  man.  Since  the  writing  of  this  article  750  persons,  including 
many  soldiers,  have  been  inoculatefl.  The  results  are  most  satisfactory 
and  encouraging. 


Hexamethylenamin  in  the  Treatment  of  Systemic  Infections,  with 
a  Special  Emphasis  upon  its  Use  as  a  Prophylactic. — Ckowk  iJohna 
Hopkins  Hospital  Bull.,  1912,  xxiii,  2.5o)  says  that  the  suggestion  that 
hexamethylenamin  be  used  in  the  treatment  of  systemic  infections 
is  based  entirely  upon  the  results  of  experimental  and  clinical  obser- 
vations. He  believes  that  it  is  of  value  not  only  as  a  therapeutic,  but 
especially  as  a  prophylactic  measure  in  a  great  variety  of  maladies. 
Among  the  conditions  which  may  be  favorably  influenced  by  the 
administration  of  hexamethylenamin  the  following  are  the  most 
important:  (Ij  Infections  of  the  genito-urinary  tract  and  typhoid 
bacilluria;  (2)  infections  of  the  bile-ducts  and  gall-bladder;  (3)  infec- 
tions of  the  cerebrospinal  system,  poliomyelitis,  epidemic  meningitis, 
meningeal  infections  following  injuries  or  infectious  processes  elsewhere 
in  the  body;  (4)  infections  of  the  respiratory  tract,  including  infec- 
tions of  the  paranasal  sinuses  and  ears,  acute  rhinitis,  acute  tonsillitis, 
and  some  forms  of  bronchitis.  In  lobar  pneumonia  and  pulmonary 
tuberculosis  it  is  doubtful  whether  this  drug  is  of  any  value.  Hexa- 
methylenamin, given  either  by  mouth  or  by  rectum,  makes  its  appear- 
ance in  the  bile  and  in  the  urine  almost  simultaneously.  Provided 
large  doses  of  hexamethylenamin  are  given,  at  least  75  grains  a  day, 
this  drug  appears  in  the  gall-bladder  in  a  concentration  which  suffices 
to  render  the  bile  an  unsuitable  media  for  the  growth  of  bacteria. 
Since  1908  it  has  been  a  routine  measure  in  the  Johns  Hopkins  Hospital 
to  administer  hexamethylenamin  in  all  cases  in  which  a  meningeal 
infection  is  a  possible  or  threatened  complication.  There  have  been 
20  cases  of  compound  fracture  of  the  Aault,  similar  in  that  there  was  a 
laceration  of  the  meninges  and  underlying  cortex  in  each  instance. 
In  8  of  the  earlier  cases  hexamethylenamin  was  not  given,  and  the 
mortality  from  infection  was  50  per  cent.  To  each  of  the  remaining  12 
cases,  hexamethylenamin  was  given  immediately  after  the  injury, 
and  at  frequent  intervals,  until  all  danger  of  infection  was  past.  Ten 
of  these  patients  recovered,  while  2  succumbed  with  a  pneumococcal 
meningitis.  In  40  cases  of  hypophysis  tumor  operated  upon,  hexa- 
methylenamin has  been  administered  as  a  prophylactic  measure.  It 
was  given  in  doses  of  front  40  to  60  grains  during  the  twenty-four 
hours  preceding  the  operation,  and  even  larger  aniounts  for  several 
days  after  the  operation.  In  31  cases  there  were  no  postoperative 
complications  whatever.  In  9  cases  there  were  symptoms  suggesting 
a  meningeal  infection.     Three  of  these  patients  finally  succunabed  to 
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iiK'niiigitis;  the  other  6  patients  recovered.  They  have  abandoned 
the  custom  of  giving  this  drug  in  doses  of  10  to  15  grains  at  stated 
intervals,  since  it  is  often  difficult  to  induce  the  patient  to  take  the 
250  or  300  c.c.  of  water  in  which  doses  of  this  amount  should  always 
be  dissolved.  In  very  ill  patients,  the  drug  is  usually  administered  by 
rectum,  from  50  to  100  grains  being  dissolved  in  a  liter  of  salt  solution, 
and  allowed  to  flow  into  the  bowel  a  drop  at  a  time.  There  has  not 
been  the  slightest  evidence  of  undue  irritation  of  the  intestinal  mucosa, 
e\en  after  one  or  two  weeks  of  almost  continuous  administration  by 
this  method.  If  the  patient  is  able  to  take  nourishment  by  mouth, 
from  2  to  3  grains  of  hexamethylenamin  are  added  to  every  ounce  of 
liquid,  and  it  is  often  possible  in  this  way  to  give  from  60  to  100  grains 
a  day  without  the  patient's  knowledge  and  without  producing  gastric 
or  renal  irritation.  There  have  been  but  very  few  instances  in  which 
toxic  symptoms  have  resulted  from  the  administration  of  large  doses 
of  hexamethylenamin,  although  from  200  to  300  grains  daily  for 
four  or  five  days  were  given;  even  in  children,  doses  of  100  or  125 
grains  a  day  have  produced  no  irritative  symptoms.  In  95  cases  in 
which  the  average  dose  of  hexamethylenamin  was  75  grains  a  day  for 
ten  days,  painful  micturition  and  hematuria  occurred  in  7  instances. 
Three  of  these  cases  were  fatal  meningeal  infections,  and  the  drug  was 
given  in  unusually  large  amounts  with  the  hope  of  checking  the  progress 
of  the  disease.  At  the  post  mortem  examination  it  Avas  apparent  that 
the  hematuria  had  its  origin  from  the  mucous  membrane  of  the  bladder, 
and  was  not  due  to  an  acute  renal  irritation.  In  the  remaining  4  cases 
the  urine  rapidly  became  normal  on  the  withdrawal  of  the  drug.  Crowe 
says  that  in  a  few  persons  very  susceptible  to  the  drug,  even  a  small 
dose  may  give  rise  to  skin  rashes,  catarrh  of  the  mucous  membranes, 
gastric  or  urinary  irritation.  However,  this  fact  does  not  invalidate 
the  use  of  the  drug.  He  believes  that  untoward  symptoms  usually 
arise  as  a  result  of  insufficient  dilution,  and  such  symptoms  have 
invariably  disappeared  on  withdrawing  the  drug  and  producing  active 
diuresis  by  forcing  liquids. 

The  Crotalin  Treatment  of  Epilepsy. — Spangler  (New  York  Med. 
Jour.,  1912,  xcvi,  520)  adds  to  previous  communications  on  this  same 
"subject.  Since  first  using  the  venom  in  the  treatment  of  epilepsy 
(March,  1909),  he  has  used  it  in  109  cases,  and  has  given  to  these  patients 
over  2000  mjections  of  the  venom  without  untoward  effects.  He  gives 
a  resume  of  the  results  in  6  of  the  11  cases  first  reported  that  he  has 
since  kept  under  observation.  Five  of  these  patients  have  been  free 
•from  convulsions  for  periods  of  from  seventeen  months  to  three  years 
and  three  months.  One  patient  who  formerly  had  from  two  to  five 
uTajor  convulsions  each  week  now  only  has  one  attack  e\'ery  three  or 
four  months,  and  physically  and  mentally  has  made  such  impro\'ement 
that  he  can  work  regularly  at  his  employment.  Crotalin  solution  is 
made  from  the  dried,  yellowish  crystal-like  scales  of  the  evaporated 
venom  of  crotalus  horridus,  the  rattlesnake.  The  venom  is 'obtained 
from  the  living  reptile  and  dried  between  glass  plates,  under  a  bell  jar, 
in  the  sun.  The  crystals  are  dissolved  in  glycerin  and  sterile  water, 
to  which  a  few  drops  of  tricresol  are  added  as  a  preservati\e.  The 
solution  is  standardized  and  given  by  hypodermic  injection.    Spangler 
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l)ellfvi's  that  the  venom  treatment  is  indieated  in  many  ol"  the  essential 
eases  of  epilepsy.  He  says  that  not  only  are  the  virulenee  and  nuniher 
of  epileptie  eonvulsions  favorably  influenced  by  the  crotalin  treatment, 
but  the  excitability  of  the  nervous  system  is  modified  and  the  general 
health  of  the  patients,  their  mental  facilities,  and  metabolism  in  every 
respect  are  considerably  improved.  The  quality  of  the  blood,  and 
possibly  its  chemical  composition  seem  to  be  affected  by  the  injection 
of  the  venom.  As  to  the  exact  effect  it  has  on  the  coagulability  of 
the  blood,  further  observation  is  necessary.  There  is  no  danger  in 
the  use  of  crotalin  as  long  as  the  necessary  aseptic  precautions  are 
taken  in  its  administration  and  the  treatment  is  carried  out  with  careful 
observation  as  to  its  effect  on  the  patient. 


Further  Experiences  of  the  Specific  Curative  Action  in  Amebic 
Dysentery  of  Hypodermic  Injections  of  Soluble  Salts  of  Emetin. — 
Rogers  {British  Med.  Juur.,  1!)12,  2G9o,  405)  believes  that  emetin 
salts  administered  hypodermically  in  sufficient  doses  will  kill  ameljae 
in  both  the  intestinal  and  liver  aliscess  walls.  ^Yith  regard  to  dosage  he 
says  that  either  the  hydrochloride  or  the  hydrobromid  of  emetin  are 
equally  useful,  the  former  being  the  more  soluble,  while  the  latter 
requires  about  2  c.e.  of  sterile  water  or  saline  to  dissolve  it.  At  first 
Rogers  chiefly  used  §  grain  doses,  but  now  very  seldom  employs  less 
than  ^  grain  at  a  tiine,  and  often  gives  as  much  as  f ,  the  equivalent 
of  60  grains  of  ipecacuanha,  and  has  twice  injected  1 -grain  doses 
subcutaneously  without  any  vomiting  or  depression,  but  such  a 
quantity  is  only  required  in  extremely  acute  amebic  dysentery.  Rogers 
says  that  the  extraordinary  rapidity  with  which  marked  improvement 
follows  the  subcutaneous  injections  of  ^-grain  doses  of  emetin  is  of 
the  greatest  diagnostic  importance  for  cases  of  bacillary  dysentery, 
and  that  other  non-amebic  causes  of  the  presence  of  blood  and  mucus 
in  the  stools  are  not  materially  affected  by  the  drug,  although  it  has 
done  no  harm  in  them.  In  Rogers'  experience,  whene^■er  active  amebaj 
of  the  histolytica  type,  including  the  variety  described  by  Xoc  and 
shown  by  Greig  to  be  the  common  one  in  India,  have  been  found  in 
dysenteric  stools,  the  disease  has  eventually  proved  amenable  to  full 
doses  of  ipecacuanha,  if  not  too  acute  or  far  advanced.  Rogers  gives 
details  of  a  few  cases  of  amebic  dysentery  and  amebic  abscesses  of 
liver  and  spleen  treated  by  this  method  with  good  results. 
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Serous  Meningitis  and  Associated  Conditions  in  Childhood. — 
Kurt  BlCudorx  {Berlin.  kUn.  Wucli.,  1912,  xlix,  179Gj  reports  a  study 
of  11  cases  of  serous  meningitis.     This  term  is  used  to  designate  the 
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external  lonii  ol'  the  disease  in  which  there  is  an  increase  of  fluid  in 
the  suharaclnioid  space,  due  to  an  inflanunation  of  infections  origin.  A 
serous  meningitis  can  be  caused  by  the  typhoid  bacillus,  the  pneunio- 
coccus,  the  bacillus  of  influenza,  the  meningococcus,  and  especially 
by  the  streptococcus  originating  in  the  ear.  While  a  serous  meningitis 
may  be  merely  the  fore-runner  of  a  purulent  meningitis,  and  may 
cause  death  in  the  first  instance  without  apparent  pathological  change 
in  the  tissues,  yet  there  do  occur  pure  cases  of  serous  meningitis  in 
wliich  the  fluid  remains  clear  and  these  cases  almost  invariably  recover, 
liliihdorn  believes  that  in  some  cases  the  substances  elal)orated  by  the 
bacteria,  through  chemical  action  on  the  brain  cells  and  surrounding 
tissue,  excite  the  plexus  to  hypersecretion.  Independently  of  primary 
serous  meningitis,  there  occur  similar  meningeal  conditi(ms  during 
pneumonia  and  pertussis  in  which  no  bacteria  can  be  found  in  the 
spinal  fluid  by  the  most  careful  bacteriological  tests,  both  cultural 
and  animal.  Therefore,  it  is  assumed  that  this  .specific  factor  of  the 
primary  disease  or  its  toxin  is  the  etiological  factor  of  the  meningitis. 
Bliiluiorn's  cases  all  showed  the  general  symptoms  and  course  of  a 
meningitis  with  an  increased  quantity  of  clear  spinal  fluid  under 
pressure  of  more  tluin  12  to  15  cm.,  which  in  children  can  be  con- 
sidered pathological.  The  result  of  the  lumbar  puncture  showed 
invariably  an  absence  or  at  most  a  slight  trace  of  albumin,  very  few 
formed  elements  when  present  at  all,  and  no  bacteria  under  the  most 
careful  tests.  Rigidity  of  the  neck  and  Kernig's  sign  in  children 
aged  under  three  years  are  difficult  to  determine,  as  is  also  the  bulging 
of  the  fontanelles.  Three  cases  of  serous  meningitis  were  associated 
with  a  pneumonia.  One  of  these  cases  idtimately  developed  pus  in 
the  spinal  fluid  which  showed  also  the  pneumococcus.  The  other  2 
cases  remained  clear  types  of  serous  meningitis  undoubtedly  actuated 
by  the  bacterial  toxins  only.  Two  cases  of  serous  meningitis  developed 
during  pertussis,  where  the  actuating  factor  may  have  been  either  the 
pneumococcus  or  the  specific  organism  of  pertussis.  Five  cases  are 
discussed  in  which  there  was  no  primary  disease  present  to  explain 
the  meningitis  and  in  which  the  spinal  fluid  was  sterile  although  under 
high  pressure,  and  at  times  show^ed  a  trace  of  albumin  and  a  few 
lymphocytes.  Lumbar  ptmctiu'e  in  many  of  those  cases  had  a  beneficial 
eff"ect  on  the  acute  condition,  although  se\'eral  cases  subsequently 
showed  mental  impairment. 


Icterus  Simplex  in  Childhood, — Albert  Niemann  (Med.  Klin., 
1912,  viii,  1G24)  prefers  the  name  icterus  simplex  because  no  proof  of 
an  infectious  etiological  factor  has  appeared,  although  the  onset  and 
course  of  the  disease  gives  one  the  impression  of  an  infectious  condition. 
Icterus  simplex  is  common  in  childhood,  and  several  observers  have 
reported  from  50  to  73  per  cent,  of  cases  as  occurring  in  children 
during  a  general  outbreak  of  the  condition.  In  Berlin,  however,  the 
average  occurrence  in  children  seems  to  be  1  per  cent,  of  all  cases  of 
icterus.  Niemann  bases  his  article  on  a  series  of  130  cases.  The 
majority  of  cases  follow  a  mild  type,  clinically,  with  a  short  duration 
of  about  one  week  and  usually  no  symptoms,  except  the  icterus  of 
the  skin  and  sclera,  and  icteric  urine.  Occasionally  there  occur  anor- 
exia, coated  tongue,  or  vomiting.    The  feces  are  usually  normal.    The 
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otlier  type  of  esc  i'xliil)it,s  prodroiiiiil-like  .s\  mpfoms  of  frvt-r,  licadaclic 
ilizzincss,  chills,  anorexia,  nausea,  aiul  Noniitinj,'.  This  tyjH'  of  attack 
simulates  more  closely  a  general  infection,  especially  since  a  niimhr r 
of  days  elapse  before  the  appearance  of  icterus,  and,  as  a  rule,  the 
gastro-inlestinal  symptoms  do  not  develoj).  Knlarj^a-ment  of  the  li\cr 
was  a  rather  frequent  symptom  in  this  series,  hut  disappeared  with  the 
fading  of  the  icterus.  A  slowing  of  the  pulse  was  rarely  observed.  In 
a  very  small  group  of  cases  the  (hsease  was  protracted  over  weeks 
or  even  months.  In  this  class  the  gastro-intestinal  symptoms  were 
especially  marked,  the  icterus  more  intense  and  lasting,  and  the  liver 
was  swollen  to  a  marked  degree.  Practically  all  authorities  agree 
that  this  condition  is  found  most  prevalent  in  the  fall  months  and 
many  observers  refer  to  epidemics  of  this  disease  in  the  Fall.  In 
Niemann's  cases  oo  per  cent,  occurred  in  the  months  of  October  and 
November.  This  fact,  with  the  occurrence  of  a  number  of  cases  in 
the  same  family,  especially  among  sisters,  is  an  argument  in  favor  of 
an  infectious  etiological  factor.  The  disease  rarely  afi'ects  children 
aged  under  two  years,  and  the  greatest  number  of  cases  occurred 
between  the  seventh  and  eighth  jear.  Niemann  found  a  fat-free 
diet  unnecessary,  of  no  therapeutic  value,  and  accompanied  by  marked 
loss  of  weight.  A  moderately  fat  diet  had  no  ill  eflect  on  the  icterus 
and  kept  the  children  in  a  better-nourished  condition. 


The  Practical  Significance  of  Uuiformly  Deep  Rectal  Temperature 
Measurements  in  a  Child. — Paul  Tachax  {Munch,  vied.  ]l'och., 
1912,  lix,  2101;  conducted  300  double  measurements  of  the  rectal 
temperature  in  30  children  in  an  attempt  to  explain  the  variations 
in  the  rectal  temperature  so  often  found  in  children,  without  demon- 
strable cause.  Peer  had  previously  indicated  that  the  cause  was  often 
found  in  the  variation  in  the  depth  to  which  the  thermometer  is  placed 
in  the  rectum,  at  different  times.  In  each  trial  the  thermometer  was 
inserted  only  to  the  end  of  the  mercury  bulb  and  kept  there  until  the 
mercury  remained  constant;  it  was  then  inserted  deeply,  about  5  cm., 
until  the  mercury  remained  constant.  In  this  manner  ten  different 
measurements  were  taken  on  the  same  child.  It  was  found  that 
between  superficial  measurement  and  deep  measurement  there  existed 
a  difference  in  temperature  of  between  0.1°  and  1.7°  or  on  an  average 
of  0.5.°  As  a  rule,  in  only  a  few  children  did  the  curve  of  the  super- 
ficial reading  and  the  deep  reading  run  quite  parallel.  More  often 
the  temperature  difference  varied  in  the  same  child  on  different  days. 
Sometimes  the  superficial  curve  was  very  irregular,  while  the  deep 
curve  remained  fairly  constant.  Explanation  of  the  causes  of  these 
differences  in  children  was  not  found.  During  a  fever  the  difference 
between  the  two  curves  becomes  less,  but  after  the  temperature  has 
fallen  it  becomes  greater  again.  Several  cases  showed  an  increasingly 
greater  difference  after  each  temperature  fall,  following  a  recurring 
fever,  but  always  approximating  again  with  each  new  attack  of  fever. 
While  this  investigation  may  not  indicate  any  new  discoveries,  it  is 
sufficient  to  show  that  in  taking  rectal  temperatures  the  thermometer 
should  be  placed  as  deeply  as  possible,  and  always  at  the  same  depth 
in  the  rectum. 
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The  Diagnosis  of  Tuberculosis  of  the  Lungs  in  Children. — Hans 
VoGT  {Miiuch.  vied,  ll'uclt.,  l'J12,  lix,  l'J57j,  in  tlii.s  article,  selects 
certain  points  in  tuberculosis  of  the  lung  in  children  which  permit  of 
frequent  errors  in  diagnosis.  The  severe  forms  of  the  exudative 
diathesis  liave  been  formerly  held  to  be  scrofulous,  but  Czerny  has 
unmistakably  proved  that  the  symptoms  of  this  condition  may  arise 
in  early  infancy,  unassociated  with  tuberculosis,  and  showing  a  nega- 
tive cutaneous  tuberculin  reaction.  Temperature  elevation  in  children 
where  all  apparent  causes  can  be  eliminated,  should  not  necessarily 
be  put  down  to  a  tuberculous  infection.  In  children  an  increase  in 
temperature  occurs  frequently  over  quite  a  period  of  time,  due  to 
slight  infection  of  the  nasopharynx,  or  even  to  psychical  disturbances. 
The  tuberculin  reaction,  while  a  valuable  aid  in  diagnosis,  is  capable 
of  being  misinterpreted.  Distinction  must  be  made  between  an 
infection  by  tubercle  bacilli  and  an  actual  tuberculous  process  in  the 
body.  It  is  only  within  very  narrow  limits  that  the  tuberculous 
reaction  can  be  applied  in  a  diagnosis  of  an  active  process,  as  in  infancy 
where  almost  every  infection  by  the  bacilli,  leads  to  a  progressive 
tuberculosis.  Chronic  bronchitis  in  children  is  sometimes  taken  for 
tuberculosis.  From  the  second  to  the  tenth  year  Vogt  finds  as  large 
a  proportion  of  the  one  as  of  the  other.  Especially  in  case  of  recurring 
pneumonia  with  later  areas  of  circumscribed  infiltration  and  a  diffuse 
bronchitis  with  occasional  exacerbations,  is  a  diagnosis  of  tuberculosis 
erroneously  made.  It  rarely  occurs  that  an  acute  tuberculosis  process 
in  the  lung  will  have  periods  of  quiescence,  whereas  this  feature  is 
characteristic  of  a  chronic  bronchiectasis. 
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The  Treatment  of  Ectopic  Gestation. — Cragin  {Surg.,  Gynec,  and 
Obstet.,  iSIarch,  1912)  believes  that  so  soon  as  a  diagnosis  of  unruptured 
ectopic  gestation  is  positively  made,  but  one  method  of  treatment  is 
permissible — the  removal  of  the  pregnant  tube  by  operation.  At  the 
time  of  tubal  rupture  or  abortion,  operation  is  indicated;  but  some 
question  may  arise  as  to  the  propriety  of  operating  immediately,  or  of 
gi\ing  the  patient  time  to  recover  from  shock.  Cragin  in  these  cases 
proceeds  as  follows:  If  the  patient  is  seen  at  the  time  of  a  tubal 
rupture  or  abortion,  operate  as  soon  as  careful  preparation  can  be  made, 
unless  the  patient  is  in  such  extreme  shock  that  the  operation  would 
probably  prove  fatal.  In  this  case,  watch  the  patient  carefully  to 
see  if  she  is  improving  or  losing  ground.  If  she  is  improving,  operate 
when  the  patient  is  in  better  condition.  If  failing,  operate  rapidly  at 
once,  checking  hemorrhage-  with  the  least  manipulation,  having  an 
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assistant  transfuse,  and  leaving  warm  salt  solution  in  the  abdomen. 
Operation  should  i)e  from  above.  Two  vessels  supply  the  field  of 
operation — the  ovarian  and  uterine — ami  both  should  be  controlled 
by  a  ligature  or  elamp  about  the  tube,  near  the  uterine  eornu  and 
about  the  upper  portion  of  the  infundibulopelvic  ligament.  The 
location  of  these  vessels  should  be  kept  in  mind,  and  valuable  time 
should  not  be  lost  in  sponging  away  blood.  The  operator  should  first 
determine  on  which  side  the  gestation  sac  lies,  and  check  hemorrhage 
as  rapidly  as  possible.  As  regards  the  affected  tube,  it  should  be 
removed.  If  the  opposite  tube  be  healthy,  this  should  be  allowed  to 
remain.  The  larger  blood  clots  may  l)e  removed  by  the  hands,  the 
smaller  may  be  flushed  out  by  salt  solution.  The  abdomen  should  be 
closed  without  drainage.  In  interstitial  pregnancy,  in  the  majority 
of  cases  it  is  safer  to  remove  the  uterus.  Occasionally  one  may  excise 
the  affected  uterine  cornu,  leaving  the  remainder.  In  intraligamentous 
rupture  and  the  hemorrhage  extraperitoneal  and  encapsulated,  opera- 
tion may  be  postponed,  Avith  the  patient  under  close  observation. 
Rest  in  bed,  and  an  ice-bag  upon  the  lower  abdomen  may  check 
hemorrhage  and  hasten  absorption.  If  hemorrhage  recurs  the  abdomen 
should  be  opened  and  the  source  of  bleeding  controlled.  When  a 
pelvic  hematoma  suppurates,  vaginal  incision  and  drainage  is  the 
operation  of  choice.  In  cases  of  early  ectopic  gestation  which  have 
ruptured  or  alwrted  some  time  before  they  are  seen,  it  is  usually  best 
to  perform  abdominal  section,  removing  the  tube,  blood-clots,  and 
the  product  of  gestation.  If  suppuration  has  occurred,  vaginal 
incision  and  drainage  are  indicated.  In  the  majority  of  cases  giving 
a  history  of  tubal  pregnancy  some  time  previously,  it  is  best  to  operate. 
In  a  few,  where  there  is  no  evidence  that  hemorrhage  has  recurred, 
and  the  tube  is  empty,  and  the  hematocele  diminishing  in  size,  opera- 
tion may  be  declined.  In  advanced  ectopic  gestation  at  six  months 
or  more,  C'ragin  has  operated  four  times,  saving  2  of  the  children,  1 
of  whom  had  congenital  dislocation  of  the  hip,  but  was  otherwise 
healthy.  It  is  best  to  anticipate  spurious  labor  b}^  operating  at 
eight  and  one-half  months.  In  dealing  with  the  placenta  in  these 
cases,  unless  the  vessels  supplying  the  sac  can  be  ligated  and  the  sac 
removed  entire,  the  placenta  should  be  left  and  allowed  to  separate 
and  come  away  gradually.  ^Yhere  rupture  has  occurred  downward 
through  the  floor  of  the  tube,  and  the  development  was  intraligament- 
ous, the  peritoneum  may  be  raised  from  the  floor  of  the  pelvis  and 
the  sac  can  best  be  opened  by  incision  at  the  outer  l)order  of  the 
rectus  muscle,  thus  avoiding  opening  the  general  peritoneal  cavity. 
The  vessels  supplying  the  placenta  can  often  be  successfully  ligated 
in  these  cases,  and  the  sac  removed.  The  abdominal  wound  may 
then  be  closed,  and  the  period  of  convalescence  greatly  shortened. 
Under  ordinary  circumstances  the  safest  course  is  to  incise  the  gesta- 
tion sac,  remove  the  child,  stitch  the  sac  to  the  abdominal  wound,  and 
pack  the  sac  with  gauze.  This  should  be  changed  every  second  or 
third  day,  and  the  separation  of  the  placenta  aided  with  the  fingers. 
The  sinus  which  remains  will  close  in  a  reasonable  time.  If  the  fetus 
has  died  some  time  before  operation,  and  the  sac  is  not  infected,  the 
placenta  can  usually  be  removed  entire.  In  advanced  ectopic  gestation, 
where  the  fetus  has  just  died,  operation  may  be  postponed  from  four 
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to  six  weeks  so  ;is  to  allow  the  obliteration  of  bloodvessels.  The 
patient  should  l)e  under  observation,  and  if  evidence  of  infection 
occurs,  operation  should  l)e  at  once  performed.  In  the  presence  'of 
infection  vaj^inal  section  is  indicated  for  drainage;  but  in  the  absence 
of  infection  the  al)dominal  route  is  best.  If  the  uterus  is  found  thor- 
oughly adherent  to  the  gestation  sac,  hysterectomy  should  be  done 
In  prophylaxis,  in  cases  where  it  is  necessary  to  remove  an  ovary, 
the  tube  on  that  side  should  also  be  removed,  as  its  presence  exposes 
the  patient  to  the  danger  of  ectopic  gestation.  In  the  Amcr.  Jour. 
Obstet.,  April,  1912,  Jellinghaus  reports  a  case  of  true,  ligamentous, 
unruptured  tubal  pregnancy  at  eight  months,  treated  by  abdominal 
section,  with  the  removal  of  the  gestation  sac  and  placenta  and  mem- 
branes. Five  days  after  operation,  vaginal  and  abdominal  fistuUe 
appeared,  and  on  the  tenth  day  a  urinary  fistula.  At  the  end  of  the 
third  week  fecal  and  urinary  discharges  through  the  vagina  had  ceased, 
but  continued  through  the  abdominal  opening.  This  closed  by  the 
end  of  the  seventh  week.  Sixteen  weeks  after  operation  the  patient 
felt  well,  but  had  watery  stools,  probabl}^  from  an  intra-abdominal 
fistula.  Markol  also  reports  a  case  of  interstitial  pregnancy  admitted 
to  hospital  five  years  previously',  with  what  was  believed  to  be  an 
incomplete  abortion.  Curetting  was  done  but  no  fetus  discovered. 
The  patient  left  the  hospital  against  advice,  returning  in  a  few  days  in 
collapse,  with  rapid  pulse  and  high  fever.  Her  condition  precluded 
operation,  but  she  gradually  improved  under  conservative  treatment, 
and  left  the  hospital.  She  afterward  returned  stating  that  she  had 
been  delivered  by  forceps  of  a  very  large  child  stillborn.  Bimanual 
examination  showed  a  tumor  on  the  right  side  of  the  uterus  extremely 
tender,  and  slightly  movable.  At  operation  the  tumor  was  directly 
connected  with  the  right  horn  of  the  uterus.  The  left  tube  and  ovary 
were  enlarged  and  boimd  down  by  adhesions,  and  were  removed.  The 
appendix  and  the  upper  portion  of  the  uterus  were  also  removed. 
The  case  was  probably  one  of  ruptured  ectopic  pregnancy,  five  years 
previously,  with  sul)sequent  normal  pregnancy,  followed  by  interstitial 
gestation. 


Normal  Human  Blood  Serum  in  the  Disorders  of  the  Newborn. — 
Welch  (Amer.  Joxir.  Obstet.,  April,  1912)  reports  the  case  of  a  pre- 
mature infant  at  eight  months,  taking  nourishment  badly,  and  steadily 
losing  weight.  Subcutaneous  injections  of  normal  human  serum,  from 
20  to  78  c.c,  a  total  of  896  c.c.  in  twenty-one  days,  were  given  with 
some  benefit.  The  child  improved  and  was  able  to  nurse  well.  In  32 
cases  of  newborn  infants  suffering  from  hemorrahge,  this  treatment 
was  successful. 


Ocular  Lesions  in  the  Newborn. — Lequeux  (Airhiv.  mcnsucllc 
VObsfctriqiic,  February,  1912),  in  examining  l.^il  newborn  infants  found 
ocular  lesions  in  37,  or  24.5  per  cent.  These  were  paralyses,  lesions 
of  the  cornea,  and  lesions  of  the  retina.  He  also  observed  1  case  of 
exophthalmos,  1  of  nystagmus,  1  of  kemosis,  and  1  where  there  was 
an  abnormal  persistence  of  myelin  fibers.  The  cases  of  paralysis  were 
those  of  the  seventh  pair  of  cranial  nerves,  and  in  1  case  the  sixth 
pair.    This  followed  forceps  delivery  in  difficult  labor,  with  the  instru- 
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iiiciit  ;ij)plif«l  <)l)li(iiu'l\ ,  one  blade  over  tlic  mastoid  rcj^iuii,  one  over 
tlu'  frontal.  Cast's  where  the  natural  ol)li(jiiity  of  the  head  in  iahor 
was  lackinjj  eoni]>rised  the  ^reat  majority  of  these.  In  2  oases  there 
was  paralysis  of  the  seventh  and  sixth  nerves;  in  1  the  seventh  only; 
in  1  the  sixth,  anil  also  the  roots  of  the  hraehial  plexus.  Lesions  of 
the  eornea  were  most  often  a  eloudiness  of  varying  degree.  In  .some 
of  these  cases  this  disappeared  in  a  short  time;  in  others  it  persisted 
for  weeks  or  months.  This  is  usually  called  traumatic  keratitis.  It 
develops  in  the  first  twenty-four  hours  after  active  labor,  often  rapidly, 
and  often  disappears  quickly.  In  severe  cases  it  may  remain.  It  is 
usually  ascril)ed  to  forceps  pressure,  a  blade  of  the  instrument  pressing 
almost  directly  against  the  eye.  Lequeux  found  it  6  times,  or  in  3.9  per 
cent,  of  his  cases.  In  5  of  these  the  lesion  disappeared  in  two  or  three 
days;  in  1  leukoma  resulted;  in  3  of  the  6  cases  forceps  were  applied,  but 
in  1  of  these  the  instrument  was  carefully  placed  over  the  parietal 
bones,  and  direct  forceps  pressure  was  absent.  Two  of  the  infants 
were  premature.  Lequeux  believes  that  this  opalescence  of  the  cornea 
is  not  infrequent  after  labor  and  may  readily  be  overlooked.  Direct 
contusion  is  not  necessary  for  its  production,  as  the  indirect  applica- 
tion of  force  may  produce  the  condition.  The  pathology  of  the  lesion 
is  obscure  and  apparently  depends  upon  increase  in  intra-ocular 
tension.  No  treatment  is  available  as  most  cases  recover  spontan- 
eously. Retinal  lesions  were  found  15  times,  or  in  10  per  cent,  of  the 
cases,  most  often  in  both  eyes,  either  at  the  base  of  the  retina  or  at 
other  portions.  The  hemorrhage  may  extend  along  the  peripheral 
portion  or  be  circumscribed  at  the  fundus  of  the  retina  and  choroid. 
In  some  cases  blood  may  accumulate  between  the  retina  and  the 
vitreus,  and  may  rupture  the  vitreus.  L'sually  the  extravasation  is  of 
short  duration,  leaving  minute  foci  of  atrophy  in  the  form  of  small 
white  dots,  which  also  disappear  rapidly.  The  condition  is  most  often 
ascril)ed  to  contusion  and  birth  pressure  in  difficult  labor  with  the 
application  of  forceps.  Lequeux  founrl  forceps  used  in  but  12  per 
cent,  of  the  cases.  In  breech  and  shoulder  presentations  l)irth  pressure 
is  a  frequent  cause,  and  the  lesion  is  often  accompanied  by  cerebral 
hemorrhage  or  pulmonary  apoplexy.  It  was  present  in  his  cases  in 
14  per  cent,  of  breech  extraction;  in  face  presentation  the  lesion  is  not 
infrequent.  There  seemed  to  l)e  no  difference  in  the  percentage  of 
cases  in  spontaneous  or  induced  labor,  and  the  accident  seemed  eqiuilly 
frequent  in  primipara^  and  multiparre.  In  lo  cases  of  contracted  pelvis 
this  lesion  was  present  in  three  infants  so  born.  The  weight  of  the 
child  did  not  .seem  to  be  an  essential  element,  as  premature  children 
ill-developerl  have  tissues  more  liable  to  hemorriiage  than  nornud 
infants.  There  can  be  no  question  about  the  influence  of  prolonged 
and  difficult  labor.  Lequeux  found  an  equal  proportion  of  lesions  in 
the  anterior  and  posterior  eye.  Asphyxia  did  not  seem  to  be  an 
especially  frequent  cause  of  this  condition.  Blood  pressure  on  the 
cranium  during  labor  predisposes  to  this  accident.  Albuminuria  w^ith 
infarcts  in  the  placenta  was  also  a  predisposing  cause,  and  also 
syphilis.  In  6  .syphilitic  infants,  3  had  retinal  hemorrhages.  Lequeux  is 
impressed  with  the  fact  that  this  condition  develops  not  .so  frequently 
from  contusion  as  from  intracranial  stasis,  citlier  papillary  stasis  from 
pressure  upon  the  fluid  of  the  cranium  and  cord,  or  pressiu'c  upon  the 
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venous  channels  of  the  cranium  and  cerebrum.  This  produces  a  \enous 
stasis  at  the  border  of  the  retina.  Any  condition  of  the  blood  pre- 
disposing to  extravasation — as  prematurity  or  syphilis — furthers 
the  development  of  this  condition.  One  may  find  the  origin  of  pig- 
mentation of  the  retina,  which  is  considered  a  sign  of  hereditary 
syphilis,  in  these  retinal  hemorrhages. 


GYNECOLOGY 
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Vaccine  Diagnosis  of  Gonorrhea. — Sternberg  {Gyn.  Rundschau, 
1912,  vi,  701)  says  that  in  treating  a  large  number  of  cases  of  inflam- 
matory disease  of  the  uterus  and  adnexa  with  gonococcus  vaccine, 
he  has  found  certain  clinical  manifestations  to  occur  with  such  regu- 
larity in  the  cases  subsequently  demonstrated  to  be  of  gonorrheal 
origin  that  he  has  come  to  regard  these  as  of  distinct  diagnostic  value. 
These  manifestations  occur  usually  within  a  day  or  two  after  the  first 
administration  of  the  vaccine,  or  if  this  initial  dose  has  been  too  small, 
after  the  next,  larger  one.  They  consist,  as  in  practically  all  forms  of 
immunity  reaction,  in  local,  focal,  or  general  disturbances,  but  in 
applying  gonorrheal  vaccine  for  diagnostic  purposes  it  is  desirable  as 
far  as  possible  to  avoid  local  or  general  reactions,  depending  upon 
that  at  the  site  of  the  infection — the  focal  reaction — to  indicate  the 
nature  of  the  condition.  For  this  purpose  Sternberg  gives  an  initial 
dose  of  0.3  c.c.  of  a  suspension  containing  100,000,000  dead  gonococci 
to  the  cubic  centimeter,  injected  subcutaneously.  If  no  reaction  follows, 
a  few  days  later  a  second  dose,  twice  the  size  of  the  first,  is  given. 
Following  this,  in  gonorrheal  cases  a  marked  softening  and  diminution 
in  tenderness  of  parametric  inflammatory  masses  and  indurated  tissue 
will  be  noted;  the  uterus  becomes  more  freely  movable,  and  is  much 
less  sensitive  to  manipulation.  If  large,  tender  adnexal  masses  are 
present,  similar  changes  occur  in  these.  Sometimes  there  is  a  great 
increase  in  the  amount  of  discharge,  and  the  next  menstrual  period 
may  be  brought  on  ahead  of  time.  Increased  pain  in  the  pelvic  region 
was  complained  of  only  in  some  cases,  and  then  only  for  the  first  day 
after  injection.  Control  injections  of  the  vaccine  have  been  made 
on  normal  individuals,  and  on  those  with  pelvic  masses  or  indura- 
tions of  other  than  gonorrheal  origin,  without  producing  any  reaction 
whatever.  Especially  does  this  distinction  stand  out  in  cases  of  tubal 
pregnancy,  in  which  no  softening  of  the  mass,  or  diminution  in 
tenderness,  occurs.  Sternberg  believes,  therefore,  that  this  method 
of  diagnosis  is  of  much  value,  in  conjunction  with  those  already  in 
general  use. 
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Treatment  of  Injured  Ureter  by  Appendiceal  Implantation. — The 

.sn^^'i'stinii  is  iiKidc  !>>  Kk.wkdv  (Surfi.,  djiii.,  (ind  Oh.stil.,  1912,  xv, 
4()4)  that  ill  cases  where  the  ureter  has  been  resected  (hiring  ()j)eration 
to  sueli  an  extent  tluit  reiuiphiiitatiou  into  the  hhidth-r  is  not  i)ossil)le, 
it  woiihl  l)e  iiuieh  better  to  iuiphint  it  into  the  verniiiorni  appendix 
rather  than  threetly  into  the  colon,  or  tlian  to  do  an  immediate  neph- 
rectomy, the  methods  which  heretofore  have  been  most  in  vogue  in 
treating  this  condition.  He  has  found  by  investigations  on  dogs  and 
on  the  cadaver  that  the  appendix  is  practically  always  sufficiently 
movable  to  permit  of  the  right  ureter  being  implanted  into  its  tip 
or  base  with  ease,  and  that  unless  the  appendix  or  meso-appendix 
is  unusually  short,  it  may  be  brought  far  enough  over  to  permit 
of  similar  treatment  of  the  left  ureter.  The  advantage  claimed  by 
Kennedy  for  this  operation  over  direct  implantation  into  the  gut  is 
the  relatively  cleaner  receptacle  offered  by  the  appendix,  and  therefore 
the  reduced  chance  of  ascending  infection.  The  flow  of  urine  through 
the  appendix  will  prevent  its  blockage  by  fecal  concretions,  and  there- 
fore lessen  the  risk  of  inflammation  in  the  organ  itself.  Moreover, 
the  fold  of  mucosa  at  its  mouth,  known  as  Gerlach's  valve,  is  far  more 
efficient,  even  in  its  most  imperfect  state  of  development,  than  any 
valve  action  that  can  be  secured  artificially,  even  by  oblique  insertion 
of  the  ureter  into  the  intestinal  walls,  thus  furnishing  still  further 
protection  against  ascending  infection.  Before  attempting  to  utilize 
the  appendix,  however,  the  permeability  of  its  lumen  must  be  deter- 
mined with  a  probe;  even  if  the  distal  portion  were  occluded,  this 
could  be  resected,  and  the  ureter  implanted  into  the  stump. 


Normal  and  Pathological  Anatomy  of  the  Endometrium. — In  the 

four  years  that  have  elapsed  since  the  publication  of  Hitehman  and 
Adler's  fundamental  work  on  the  cyclic  changes  occurring  in  the 
endometrium,  numerous  investigators  have  interested  themselves  in 
this  subject,  and  most  of  them  have  in  a  general  way  confirmed  the 
correctness  of  the  main  principles  laid  down  by  the  above-mentioned 
authors  as  to  the  anatomic  conditions  of  the  endometrium  during  the 
various  phases  of  the  menstrual  cycle.  Practically  all  subsequent 
investigations  have  shown,  however,  that  marked  individual  varia- 
tions from  these  general  principles  occur.  An  attempt  to  simplify 
and  classify  the  most  important  of  these  variations,  as  reported  by 
various  authors,  has  been  made  by  Schroder  {Arch.  f.  Gyn.,  1912, 
xcviii,  81),  who  tabulates  them  as  follows:  (1)  Endometria  which 
show  a  definite  cyclic  stage,  which,  however,  does  not  correspond  to 
the  clinical  stage.  (2)  Endometria  whose  anatomical  condition  does 
correspond  to  the  clinical  stage,  but  which  show  hyperplastic  pro- 
cesses, such  as  invagination  or  clumping  of  glands.  (3)  Endometria 
which  show  the  anatomic  characteristics  of  several  different  stages. 
(4)  Endometria  which,  taken  from  the  ninth  to  the  fourteenth  day, 
show  a  condition  corresponding  to  the  end  of  menstruation.  (5) 
Endometria  which  always  show  one  definite  gland  type,  no  matter 
in  what  period  of  the  menstrual  cycle  the  examination  is  made. 
Schroder  has  examined  with  great  care  the  endometrium  from  205 
patients,  in  all  of  whom  the  exact  date  of  the  preceding  menstruation, 
and  tile  menstrual  type,  was  known.     The  specimens  were  obtained 
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in  pari  Irom  c-xtirjKitcd  uteri,  in  jkhI  by  curettage.  In  120  of  these 
cases,  or  06  per  cent.,  the  anatomic  picture  presented  by  the  endo- 
nietriuni  corresponded  with  the  cHnical  stage  at  which  it  was  removed; 
in  22  cases  the  endometrium  presented  a  uniform  anatomic  picture, 
but  this  corresponded  either  to  an  earher  or  a  later  stage  than  that 
actually  presented  by  the  patient.  In  all  the  remaining  cases  the 
structure  of  the  endometrium  showed  variations  from  the  normal, 
and  these  have  been  therefore  classed  as  "pathological"  (entirely 
irrespective  of  the  presence  or  absence  of  inflammatory  changes). 
These  cases  all  fall  into  one  of  three  groups:  (1)  Endometria  which 
show  side  by  side  the  characteristics  of  several  stages.  (2)  Endometria 
which  show  diffuse  or  localized  stroma  changes  without  variations  in 
the  gland  picture.  (3)  Endometria  presenting  the  picture  of  glandular 
or  glandular-cystic  hyperplasia.  Schroder  believes  that  these  con- 
ditions are  all  due  to  disturbances  in  ovarian  function,  and  has  not 
found  any  reason  to  consider  inflammatory  conditions  responsible 
for  them.  In  the  diagnosis  of  inflammation  Schroder  depends  almost 
entirely  on  the  round  cell  and  plasma-cell  content  of  the  endometrium. 
He  considers  a  dilfusc  distribution  of  round  cells  throughout  the  stroma 
in  moderate  numbers,  and  even  a  moderate  amount  of  grouping  of 
these  into  small  foci,  to  be  a  normal  occurrence,  as  is  a  scattering  of 
plasma  cells.  As  soon,  however,  as  the  round  cell-groups  become 
larger  and  more  numerous,  and  the  plasma-cell  content  richer,  he 
considers  inflammation  to  be  present,  but  recognizes  that  this  dis- 
tinction must  be  largely  subjective.  He  thinks  that  no  diagnostic 
value  can  be  placed  upon  the  presence  of  either  edema  or  hemorrhage, 
since  both  may  occur  purely  as  the  result  of  operative  trauma.  The 
presence  of  inflammation  does  not,  as  a  rule,  seem  to  affect  the  regular 
cyclic  evolution  and  involution  of  the  endometrium,  a  point  which  has 
been  especially  brought  out  by  Schroder's  investigations  being  the 
great  persistency  in  maintaining  these  cyclic  changes  exhibited  by  the 
endometrium,  even  in  the  presence  of  serious  pathological  conditions. 


Treatment  of  Incontinence  of  Urine  in  Women. — Caspar  {Zeitsch. 
f.  Urologic,  1912,  H  Beiheft,  238)  reports  2  cases  of  incontinence  of 
urine  in  women  due  to  stretching  or  trauma  of  the  urethra  and  sur- 
rounding tissue,  in  which  numerous  methods  of  cure  had  been  tried 
without  success.  He  was  able  to  produce  complete  cure  in  each  instance 
by  cauterization  of  the  internal  vesical  sphincter.  The  operation  is 
performed  through  Caspar's  operating  cystoscope,  two  or  three  deep 
grooves  being  burned  in  the  sphincter  at  the  point  of  transit  from  the 
bladder  to  the  urethra.  This  causes  scar-formation,  and  resulting 
contraction  of  the  sphincter  apparatus,  which  should  in  most  cases 
be  sufficient  to  produce  complete  continence,  although  in  some  con- 
ditions, as  for  instance,  where  an  extensive  prolapse  of  the  anterior 
\aginal  wall  is  constantly  pulling  on  the  sphincter  and  stretching  it, 
it  probably  would  not  be  successful.  The  operation  is  easy  of  per- 
formance with  the  proper  instrument,  and  free  from  danger,  and 
should,  Caspar  thinks,  form  a  useful  addition  to  our  resources  in 
the  treatment  of  what  is  often  an  extremely  baflfling  condition.  He 
has  also  tried  it  in  one  case  of  stubborn  eneuresis  nocturna  in  a  girl, 
aged  sixteen  years,  likewise  with  complete  success. 
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Some  Physicotherapeutic  Methods  in  Dermatology. — Malcolm 
Morris  {British  Jour,  of  Derm.,  May,  1912),  in  an  interesting  short 
article  gives  his  experience  with  some  of  the  newer  methods  employed 
in  a  number  of  obstinate  diseases.  His  conclusions  may  be  summarized 
as  follows:  The  .r-rays,  radium,  Finsen  light,  and  freezing  with  car- 
bon dioxide  snow,  are  serviceable  in  the  highest  degree  in  early  rodent 
ulcer,  in  tinea  tonsurans,  tinea  sycosis,  and  tinea  favosa,  also  in  lupus 
vulgaris  and  small  tuberculous  glands,  in  lupus  erythematosus,  in 
certain  kinds  of  nievi,  in  scars,  and  in  keloid.  In  these  diseases  they 
are  superior  to  medicine,  the  knife,  or  to  any  other  form  of  surgical 
treatment.  They  are  valuable  in  a  somewhat  less  degree  in  later 
rodent  ulcer,  and  in  superficial  carcinoma.  They  are  serviceable  in 
varying  degrees,  in  coccogenic  sycosis,  in  hyperidrosis,  in  hypertri- 
chosis, in  chronic  eczema,  pruritus,  and  lichenification,  and  in  papil- 
loma, while  they  possess  distinct  allcviative  influence  in  such  grave 
affections  as  Paget's  disease,  deep-seated  carcinoma,  sarcoma,  mycosis 
fungoides,  and  leprosy. 


New  Method  of  Removing  Superfluous  Hairs. — W.  Schwenter- 
Trachsler  (Jour,  of  Cut.  Dis.,  June,  1912,  p.  364)  refers  to  252  cases 
in  which  she  has  employed  the  following  method  with  success.  After 
removing  the  entire  growth  (by  shaving  ?)  the  patient  rubs  pumice 
stone  in  twice  daily,  under  which  procedure  the  hair  is  prevented 
from  coming  to  the  surface,  and  if  this  rubbing  be  persisted  in  for  a 
year,  atrophy  of  the  follicles  occurs  and  finer  hairs  or  no  hairs.  The 
.skin  is  never  injured  by  this  treatment. 


Treatment  of  Itching  Skin  Diseases  with  Normal  Human  Serum. — 
LiNSEN  {Dermatol.  Woch.,  March  .30,  1912),  quotes  a  case  of  impetigo 
herpetiformis  in  which  a  cure  followed  the  injection  of  serum  taken  from 
a  normal  pregnant  woman.  This  treatment  was  also  employed  success- 
fully in  other  dermato.ses  associated  with  pregnancy,  and  in  other 
itching  diseases  of  the  skin,  with  favorable  results,  as  urticaria,  especially 
in  infants,  prurigo,  and  infantile  eczema.  Good  results  were  obtained 
in  .senile  pruritus  in  cases  where  no  benefit  had  followed  saline  injec- 
tions. In  generalized  eczema  in  adults  favorable  results  were  also 
obtained.     The  serum  of  a  healthy  pregnant  woman  is  to  be  used, 
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lliat  of  a  non-prcfinant  woman  not  ])ro\infi  satisfactory.  For  females 
the  serum  of  females  and  for  males  that  of  males  should  be  made  use 
of.  The  fresher  the  serum  the  better.  Fifty  cubie  eeiitimeters  of 
blood  are  withdrawn  from  the  arm  into  a  sterile  centrifugalizing  tube 
eontaininfj  j^lass  beads,  the  blood  is  defibrinated  by  shaking  for  five 
minutes.  Tlie  serum  is  separated  in  the  centrifugal  machine,  sucked 
up  with  a  sterile  syringe,  and  injected  into  a  vein.  In  children  it  is 
injected  subcutaneously.  The  dose  is  from  10  to  20  c.c,  repeated  on 
successive  days,  three  to  five  injections  being  given.  The  treatment 
may  be  used  in  dispensary  practice. 


A  Useful  Formula  for  the  Widespread  Tinea  Tonsurans. — A.  W. 
Williams  {British  Jour,  of  Derm.,  June,  1912)  has  used  the  following 
fornuila  in  a  number  of  cases,  and  finds  it  to  be  remarkably  efficacious. 
It  consists  of  camphor,  alcohol,  aa  5iv;  picric  acid,  gr.  vii.  Sig., 
Inflammable;  paint  all  over  scalp  twice  daily.  An  objection  to  its 
use  is  the  yellow  staining  of  the  hair,  which  is  still  noticeable  three 
weeks  after  stopping  the  treatment.  Camphor  and  alcohol  without 
the  picric  acid  do  not  appear  to  be  effective. 


Pemphigus  Foliaceus. — H.  H.  Hazin  {Jour,  of  Cutan.  Dis.,  June, 
1912)  cites  a  case  of  this  disease  in  an  adult,  and  also  gives  the  notes 
of  a  case  of  dermatitis  exfoliative  neonatorum  in  a  child,  aged  fourteen 
days,  and  then  discusses  the  relation  of  these  two  diseases,  concluding 
that  some  cases  of  pemphigus  foliaceus  are  undoubtedly  due  to  a 
Bacillus  pyocyaneous  infection,  and  that  the  name  dermatitis  exfoli- 
ativa neonatorum  is  not  a  suitable  one,  as  the  exfoliation  is  secondary 
to  a  generalized  cutaneous  infection,  probably  with  the  Staphylococcus 
albus.  The  two  diseases  are  different,  though  there  may  be  gradations 
between  them. 


Concerning  the  So-called  Lichen  Albus  of  Zumbusch. — Vignolo- 
LuTATi  {Dcrmaf.  IVoch.,  June  8,  1912)  gives  a  case  and  enters  upon 
the  pathological  anatomy  of  the  lesions  (with  microphotographs),  and 
concludes  from  a  study  of  the  literature  and  his  own  case,  that  he  is 
forced  to  agree  with  the  views  already  published  by  Hallopeau,  that 
the  affection  must  be  regarded  as  a  type  of  the  sclerous  form  of  lichen 
of  Wilson,  and  that  it  is  inappropriate  to  designate  it  with  the  new 
name  of  "white  lichen,"  which  term,  moreover,  is  not  exact,  since  the 
lesion  may  be  in  the  beginning,  bright  red.  Under  the  name  of  "white 
spot  disease"  cases  of  probably  the  same  disease  have  been  reported 
of  late  years  by  various  writers. 

Notice  to  Contributors. — All  communications  intended  for  insertion  in 
the' Original  Department  of  this  Journal  are  received  only  with  the  distinct 
understanding  that  they  are  contributed  exclusively  to  this  Journal. 

Contributions  from  abroad  written  in  a  foreign  language,  if  on  examination 
they  are  found  desirable  for  this  Journal,  will  be  translated  at  its  expense. 

A  limited  number  of  reprints  in  pamphlet  form,  if  desired,  will  be  furnished 
to  authors,  provided  the  request  for  them  he  written  on  the  manuscript. 

All  communications  should  be  addressed  to — 

Dr.  George  Morris  Piersol,  1927  Chestnut  St.,  Phila,  Pa.,  U.  S.  A. 
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Incidence  of  purpura  in  the  course  of 

chronic  pulmonary  tuberculosis,  875 
Incontinence     of     urine     in     women, 

treatment  of,  924 
Indicanuria,  827 
Indiscriminate  drug  taking,  132 
Induction     of     labor     with     modified 

De  Ribes  bag,  614 
Infant  feeding,  maltose  in,  640 
Infections  following  tonsillotomy,  30 
Infectious    aboi'tion    and    its    relation 

to  man,  619 
Influence   of   local    anemia   upon   the 

action  of  poisons  and  upon  infective 

processes,  622 
Influenza,  pneumococcus,  311 
Inoculation  of  blood,  blood  serum,  and 

sperm  of  syphilitics  into  rabbits,  285 
j  Intermittent  spiral  claudication,  721 
Intestinal   poisoning  under  the  guise 

of  a  cerebral  affection,  765 
Inulin  as  a  foodstuff,  value  of,  141 
Iodine  disinfection  in  gastro-intestinal 
tract,  137      _ 
in  normal  and  in  syphilitic  tissue, 

distribution  of,  778 
in    treatment    of    surgical    tuber- 
culosis, 139 
Iron  and  arsenic  in  secondary  anemia, 
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Lumbar    puncture    in    treatment    of 

uremia,  763 
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^Metastasis  of  hj'pernephroma  in  the 

nervous  system,  726 
Metritis,  treatment  of,  464 
Miller,  J.  L.,  drug  treatment  of  edema, 

8 
^lonkej^s,  measles  in,  309 
Montgomery,  C.  H.,  diabetes  mellitus 

and  tuberculosis,  543 
Morgan,  W.  G.,  indicanuria,  827 
]\Iorse,  J.  L.,  maltose  in  infant  feeding, 

640 
^lullaly,  E.  J.,  cryptogenetic  granula- 
tions of  stomach,  707 
Multiple  subcutaneous  hemangiomas, 

189 
Mumps,  312 
Myomas  and  ovaries  after  x-rays,  150 


N 


Needless    interruption    of    maternal 
nursing,  457 

Neosalvarsan,  452 

experiences  with,  911 
preliminary  report  on,  609 
treatment  of  syphilis  with,  911 


932 


INDEX 


Neosalvarsan  on  Wassermann  reaction, 

action  of,  702 
Neuralgia,  trip;eminal,  605 
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